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EXECUTIVE SUMMARY

Lake Sawgrass lies near the headwaters of the St. Johns River in Brevard
County. Before 1960, the lake was noted as a premier fishing lake in the state of
Florida. Also, because of the excellent water quality in the watershed, a surface water
treatment plant was built in about 1960 on downstream Lake Washington. This plant
continues to supply potable water to the City of Melbourne.

Agricultural development over the last 50 years has caused accumulation of
large amounts of sediment in Lake Sawgrass, to the point where the lake is at or near
its capacity to contain sediments. Due to the accumulation, fish populations have been
reduced as spawning habitat has been lost. Lake Sawgrass and downstream Lake
Washington have also been known for their excellent water quality and one of the few
surface water treatment plants in Florida is still in operation on Lake Washington.
However, in 1992, a weather event caused a shift in sediment to downstream Lake
Washington that led to a fish kill of approximately 13,000 fish due to low dissolved
oxygen levels.

To significantly lessen the introduction of sediments to Lake Sawgrass, separate
efforts are underway and planned in the watershed. These actions alone are
insufficient to restore habitat, and sediment removal from Lake Sawgrass is
recommended.

This report provides the results of engineering and environmental studies for
implementing the Section 206 Lake Sawgrass Ecosystem Restoration. The following
page illustrates the restoration components of the recommended plan. The purpose of
the project is to restore quality fisheries habitat and to improve and protect water quality.
The recommended plan consists of removing the sediment from Lake Sawgrass. The
removed sediment is to be beneficially placed near the lake within the Sawgrass Lake
Water Management Area. The placed sediment will improve the disposal site’s ability to
function as a wetland treatment area.

The environmental restoration will result in the creation of approximately 462
acres of improved habitat. The environmental restoration has a total estimated cost of
$6,956,765.
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LAKE SAWGRASS
AQUATIC ECOSYSTEM RESTORATION
BREVARD COUNTY, FLORIDA

FEASIBILITY REPORT
1 STUDY AUTHORITY

This report is submitted under the authority of Section 206 of the Water Resources
Development Act (WRDA) of 1996 (PL 104-303), as amended. The act reads, in part,
as follows:

“The Secretary may carry out an aquatic ecosystem restoration and protection
project if the Secretary determines that the project - (1) will improve the quality of
the environment and is in the public interest; and (2) is cost-effective.”

The goals for the Lake Sawgrass aquatic ecosystem restoration project are to restore
quality fisheries habitat and to improve and protect water quality in the lake and in
downstream Lake Washington that supplies potable water to the city of Melbourne.
This will be accomplished by removing sediment from Lake Sawgrass.

2 STUDY PURPOSE AND SCOPE
SUMMARY

The purpose of this study is to present a recommended plan for the aquatic ecosystem
restoration of Lake Sawgrass and the steps used to select a recommended plan. This
Environmental Restoration Report (ERR) follows the guidelines of EC 1105-2-214,
Project Modifications for Improvement of the Environment and Aquatic Ecosystem
Restoration, dated 30 November 1997; EP 1165-2-502, Ecosystem Restoration —
Supporting Policy Information, dated 30 September 1999; and ER 1105-2-100, Planning
Guidance Notebook, dated 22 April 2000.

The alternatives analyzed for Lake Sawgrass concentrated on sediment removal from
the upstream (west) half or all of the lake. The alternatives, in conjunction with other
planned projects in the Upper St. Johns River Basin, emphasized restoring hydrologic
processes affecting Lake Sawgrass that have been disrupted by agricultural
development. Restoration of hydrologic processes is expected to allow the system to
prevent re-accumulation of sediments.

LOCATION

Lake Sawgrass is located in Brevard County, Florida, which is approximately midway
down the Atlantic Coast of Florida. The study area is approximately 15 miles west of
Melbourne or 45 miles southeast of Orlando. The lake is located in the central portion of
the county, which is comprised of natural marshes and agricultural areas. The lake is
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upstream (south) of Lake Washington which is a receiving point for its waters and the first
large lake in the Upper St. Johns River Basin.

BACKGROUND

The St. Johns River is the longest river in Florida and one of only a few rivers in the
Nation that flows north. The river has a 310-mile course and drains one-sixth of Florida
(8700 square miles). The river flows from its headwaters in marshes near the project
area, evolving into a series of lakes as it continues north. Lake Sawgrass is the one of
the first lakes within the headwaters of the St. Johns River. The lake is considered to
be within the Upper St. Johns River Basin (USJRB).

The proposed project involves the aquatic restoration of Lake Sawgrass that has been
adversely impacted by high sedimentation, destruction of fish habitat, and degraded water
quality conditions. Conditions within the lake have been declining since the 1960’s. The
lake is a part of the USJRB, itself a complex landscape of marshes, swamps, lakes and
streams encompassing over 190,000 acres of wetlands. The USJRB is also important to
migratory waterfowl and includes the 3870 acre T. M. Goodwin Waterfowl Management
Area. The basin also serves as a rookery for various species. A separate USJRB Project
is also in progress in the river basin. This project is a separate project from the proposed
restoration and is discussed in Section 4.2.

Lake Sawgrass was previously renowned for its excellent bass fishing. Agricultural
encroachment now occupies more than 70% of the upper basin flood plain draining into
Lake Sawgrass (lake area = 462 acres) and has significantly impacted the lake’s aquatic
habitat and fisheries through sedimentation.

Existing habitat destruction resulting from high sedimentation of the upstream lakes has
also resulted in adverse impacts on fish resources within Lake Washington (lake area =
4,362 acres and a potable water supply for City of Melbourne). Largemouth bass
telemetry investigations conducted by the Florida Fish and Wildlife Conservation
Commission (FWC) have determined that the Lakes Sawgrass, Hell'n Blazes, and
Washington operate as a single fishery habitat. About 462 acres of game fish spawning
area and habitat within Lake Sawgrass have been lost to organic sediment and hydrilla
infestation. The lake has acted as a catchment basin for flocculent organic materials
arising from agricultural runoff and marsh detritus, including water hyacinth, water lettuce,
tussocks (floating islands), and hydrilla. Lake Washington is being adversely impacted by
this sedimentation. Data indicates that Lake Sawgrass is at or near its capacity to contain
sediments, and downstream sedimentation rates assessed for Lake Washington are
steadily increasing. In 1992, during a high water event, large amounts of organic sediment
and hydrilla moved downstream into Lake Washington from the upstream lakes. The high
biological oxygen demand (BOD) created by this event led to the death of approximately
13,000 fish along the eastern shore of Lake Washington. Restoring the habitat of Lake
Sawgrass will provide a secondary benefit of reducing impacts to Lake Washington. At
the recommendation of the FWC, SUIRWMD requested restoration support from the
Corps for Lake Sawgrass in 1999.
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SUMMARY OF PROPOSED MODIFICATIONS

The proposed project would consist of the removal of approximately 1.08 million cubic
yards of unconsolidated muck from the bottom of Lake Sawgrass. This dredged material
would be placed in a disposal area (DA) near the lake. The disposal area is a 422 acre
site bounded on the west by the Three Forks Levee at Canal 2 (C-2). Two foot high berms
of in situ material would be constructed around the final disposal area as depicted in
Figure 1a (page 35). See Figures 1a, 1b, and 1c (pages 35-37) for a depiction of
proposed project features.

A total of three alternatives were under consideration and consisted of 1) Without Project,
2) Dredge the Upstream (West) Half of Lake Sawgrass, and 3) Dredge All of Lake
Sawgrass. Due to the nature of the unconsolidated muck, partial dredging from either a
depth or downstream area perspective will offer no relief to the fishery habitat. As the
winds and currents move across the lake, the remaining muck would be redistributed over
the newly cleaned lake bottom. Game fish such as largemouth bass and bluegill prefer a
firmer substrate for optimal spawning habitat, and these conditions will not be restored
unless the vast majority of the muck is removed from the system. Therefore, the only
viable options are to remove the muck concentrating on the upstream half of the lake or
cleaning all of the lake.

REPORT PARTICIPANTS AND COORDINATION

The U.S. Army Corps of Engineers, Jacksonville District had the primary responsibility
of preparing this document. The local sponsor, the St. Johns River Water Management
District (SURWMD), was instrumental in providing information for this document. The
Florida Fish and Wildlife Conservation Commission (FWC) also is supportive of the
aquatic restoration. The U.S. Fish and Wildlife Service (USFWS) furnished the Fish and
Wildlife Coordination Act Report, which was used to prepare the Environmental
Assessment. The Florida Department of Environmental Protection (FDEP) has
provided input on resources in the area.

The Jacksonville District will coordinate the restoration with several federal, state, and
local agencies. These agencies include the USFWS, FDEP, and Florida State Historic
Preservation Officer. Reports and findings will also be made available to the public.

3 PRIOR STUDIES, REPORTS, AND EXISTING WATER PROJECTS

Before 1960, Lake Sawgrass was noted as one of the premier game fishing lakes in the
state of Florida. Because of the excellent water quality in the watershed, a surface
water treatment plant was built in about 1960 on downstream Lake Washington. This
plant continues to supply drinking water to the City of Melbourne.
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A number of past and present county and SURWMD actions have significantly slowed
accumulation of muck in the lake, as will future actions. Starting in the 1970s, the
SJRWMD began implementing a number of stormwater capital improvement projects in
the watershed to protect the potable water supply originating from Lake Sawgrass. In
1987, the Florida Legislature and Governor enacted into law the Surface Water
Improvement and Management (SWIM) program to promote clean-up, restoration, and
protection of Florida’s water resources. The SUIRWMD, as the state agency water
resource leader in this region, subsequently identified and continues to identify
stormwater runoff, inadequate rules, and lack of enforcement issues in order to improve
water quality and awareness in accordance with the SWIM program. Also in the future,
as discussed in Section 4.2, the concurrent sub-projects of the USJRB Project will build
stormwater detention and treatment facilities for runoff before it enters the lake.

Today, agricultural areas occupy more than 70% of the basin draining into the lake.
Lake Washington remains as one of only a few surface water supplies of drinking water
in Florida and plant capacity is currently being upgraded by about 20% to 20 MGD.
Upstream in Lake Sawgrass, the by-products of growth have threatened its own
productivity as well. As a result of runoff, sedimentation, and increasingly constricted
circulation, fish productivity in the lake has decreased substantially and Lake
Washington’s water quality is threatened in the long term.

4 PLAN FORMULATION
4.1 EXISTING CONDITIONS

Lake Sawgrass is classified as a Class | surface water of the State of Florida, able to be
used for the supply of potable water. In contrast, typical recreational waters of the State
are considered to be Class Ill waters. Water depths are shallow in the lake, with
sediment having accumulated to several feet in depth. Lake Sawgrass waters originate
from Lake Hell'n Blazes and upstream sources including Canal 40 (C-40) to the east
and the Deseret Ranch canal system to the west. Canal 40 has several outlet points
from which water can move through the watershed, starting at its northernmost point
where it is open-ended and from which water freely communicates with the watershed,
to outlet points further south. The Deseret Ranch canal system connects with the
watershed via the center and west prongs of the Three Forks within the headwaters.
Runoff from agricultural and marsh areas, as well as flood and canal construction
events, has caused the sedimentation over decades. With a number of stormwater
improvements that have occurred or are in progress (as further discussed in Sections 3
and 4.2), sedimentation rate is expected to be reduced significantly in the lake.
Sedimentation has resulted in destruction of about 462 acres of fish habitat and
spawning areas in the lake. Data has shown largemouth bass populations in the lake to
be too small. Electroshock data taken in the spring of the years 2000 through 2002
indicated the range of largemouth bass in Lake Sawgrass varied from 47 to 140 fish.
Nearby St. Johns River data indicated a range from 155-204 fish. Also, counts of about
500 fish have been observed in a nearby lake unconnected to the St. Johns River. It is
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the opinion of the FWC that Lake Sawgrass should have largemouth bass counts that
are both higher in magnitude and closer to values of the St. Johns River. Besides
establishing more natural substrate habitat conditions for game fish such as largemouth
bass, area water quality will be improved by the proposed project through both physical
stabilization of sediments and removal of nutrients present in the sediment.

The shoreline properties are vegetated by drained pasture land including cabbage
palms (Sabal palmetto) and wax myrtle (Myrica cerifera), as well as marsh and swamp
areas. Hydrilla (Hydrilla verticillata) often infests the lake and would be removed as a
part of the project. Hydrilla biomass would be removed, but since hydrilla is present
upstream, eventually hydrilla would reestablish. However, with the natural bottom
native plants will have the chance to establish and compete with the hydrilla versus the
present condition.

The Lake Sawgrass area is home to a wide array of fish and wildlife. Fish within Lake
Sawgrass includes fresh water species, such as gar (Lepisosteus spp.), bowfin (Amia
calva), bluegill (Lepomis macrochirus), channel caffish (Ictalurus punctatus), largemouth
bass (Micropterus salmoides), panfish (Centrarchidae), and black crappie (Pomoxis
nigromaculatus) species. Wading birds and ducks inhabit the lake. Mammals and
reptiles also inhabit the project area. Several threatened (T) and endangered (E)
species are known to utilize Lake Sawgrass, including bald eagles (Haliaeetus
leucocephalus) and wood stork (Mycteria americana). Lake Sawgrass lies within the
habitat range of the West Indian Manatee (Trichechus manatus), although it may be too
shallow for manatees to enter, as well as being blocked by a structure on Lake
Washington.

Lake Sawgrass’ watershed has experienced agricultural development over the last 50
years. This growth, and its associated storm water drainage, has had significant
adverse impacts on the historic hydrology, bottom substrate, and water quality. Specific
problems have included nutrient loading, and elevated levels of pollutants and
sediments entering the lake directly from stormwater discharges, or indirectly through
open drainage ditches/canals. These drainage systems have also accelerated surface
and subsurface discharge of freshwater into the lake.

42 FUTURE WITHOUT PROJECT CONDITIONS

This river basin is also the site of the Upper St. Johns River Basin Project which is a 2,000
square mile project constructed in partnership with the St. Johns River Water Management
District. Planned improvements associated with the USJRB Project are depicted in
Figure 1d (page 38). The project, now in progress, is a restoration of about 150,000 acres
in the river's headwater marshes. Restoring marshes and more natural hydrologic
processes will allow better water quality and improved inputs to Lake Sawgrass. The
project also provides flood protection and recreation benefits. The USJRB Project is a
separate project from the proposed restoration project on Lake Sawgrass.
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There are a number of sub-projects in the watershed that are part of the USJRB Project,
including the Canal 1 (C-1) re-diversion and Three Forks Marsh Conservation Area sub-
projects. The C-1 re-diversion sub-project seeks to detain and slowly release treated C-
1 water coming from the City of Palm Bay. The City of Palm Bay is to the southeast of
Lake Sawgrass. From a canal connecting to C-1, a pumping system will discharge into
the Sawgrass Lakes Water Management Area (SLWMA) that will in turn serve as a
treatment wetland. The SLWMA is to be a near-2000 acre area that will allow for
discharge of treated water to the St. Johns Marsh Conservation Area via a new spillway.
With respect to the proposed project in this ERR, lake bottom sediment from the
proposed aquatic restoration would be disposed of in what will become the SLWMA.

Also a part of the USJRB Project, the Three Forks Marsh Conservation Area (TFMCA)
has been established to provide for flood control protection, environmental protection,
and recreation for the watershed to about 12 miles south of Lake Hell'n Blazes. The
original floodplain in this area was also negatively impacted by agricultural diking and
draining of untreated stormwater. Levee construction will cut off old drainage canals
through the near-14,000 acre TFMCA and releases to the river headwaters will be
controlled in a more natural manner.

Most of the USJRB Project features will be operational within the next decade. With the
USJRB and SWIM improvements, similar lake system sedimentation problems would
not be evident for approximately 50 years. While these actions are necessary to restore
the ecosystem, they are not sufficient to achieve full restoration. Lake Sawgrass would
still contain the sediments that have accumulated over the past 50 or more years.
These sediments will continue to cover the hard spawning substrates required by and
used by a wide variety of fish. They will continue to contribute to poor water clarity and
high nutrient concentrations. Also as an additional detriment should the project not be
implemented with the lake at or near sedimentation capacity, Lake Washington will be
increasingly adversely impacted which in turn may affect the potable water supply for
the City of Melbourne.

To optimize the effectiveness of the Lake Sawgrass restoration, it is also assumed that
a lake restoration for all of Lake Hell'n Blazes has already occurred.

4.3 PROBLEMS AND OPPORTUNITIES

This valuable ecosystem consists of marshes, swamps, lakes and streams. The major
problem in Lake Sawgrass is that agriculturalization has dramatically increased the
amount of sediments and nutrients in the lake. Sediments have covered the historic
hard bottom and sandy areas in Lake Sawgrass. Sediments are up to three feet deep
in locations. The sediments in some areas reach so close to the surface of the water
that they are exposed to the air on certain conditions. The lake is at or near capacity for
sediment. As a result of the sediment and nutrient runoff, habitats for fish have been
degraded or eliminated and populations of lake species have been reduced. Previously
the lake was noted as one of the premier fishing lakes in the state of Florida.

ERR Lake Sawgrass 6
January 2004



Productivity of the fisheries has been seriously impacted by runoff. Spawning areas
have been reduced. As previously discussed, a Lake Washington fish kill due to low
dissolved oxygen levels has also resulted from this sedimentation and the water quality
of Lake Washington will eventually be further adversely affected.

Stormwater runoff from the agricultural areas has contributed a significant amount of
sediment and nutrients to Lake Sawgrass. Improvements to runoff quantity and quality
are included in the Without Project condition and stormwater runoff is not considered a
problem to be addressed by this project. Efforts to reverse eutrophication due to
agricultural runoff are vital to lake health.

Instead of diverse native aquatic vegetation, invasive and exotic hydrilla (Hydrilla
verticillata) has on occasion covered about 90% of Lake Sawgrass’ lake bottom.
Studies have determined that the detrimental effects of hydrilla outweigh any beneficial
impacts, principally due to displacement of native vegetative species (Langeland, 1996).
The hydrilla thereby reduces habitat value and is expected to do so in the future. This
in turn will result in loss of historical fishery benefits, low dissolved oxygen conditions,
and other adverse water quality conditions in the lake. Similarly, Lake Washington
continues to be increasingly adversely affected as the problems move downstream.
Though the project will remove the hydrilla seed bed present (tubers), hydrilla is present
upstream and will eventually reestablish. However, natural habitat will allow native
plants to establish and compete with the hydrilla versus the present conditions.

Diversifying the habitat by beneficially placing dredged material in a future wetland
treatment area will potentially benefit wading birds, mammals, amphibians, and reptiles.

Project Problems:

Soft sediments have been deposited in and filled Lake Sawgrass.
Hydrilla has infested the lake.

Fish populations are small and their habitat is poor.

Poor water quality has existed.

Project Opportunities:
e Lake Sawgrass habitat can be improved for fish and wildlife.
e Sediment loading can be decreased in the lake.
e Removed lake sediment can be beneficially placed in a low topographic
area of the SLWMA so as to establish conditions for a flag marsh and
wetland treatment.

44 OBJECTIVES AND CONSTRAINTS

Planning objectives are the purposes of a study. They are what we are trying to
achieve and give direction to the management measures and alternatives. Objectives
are based on the problems and opportunities. Constraints are factors that limit what
can be done. They describe what we want to avoid doing.

ERR Lake Sawgrass 7
January 2004



Development of objectives for the aquatic ecosystem restoration of Lake Sawgrass
began in 1999 with meetings between the SURWMD, Florida Fish and Wildlife
Conservation Commission, Brevard County, Florida Department of Environmental
Protection, U.S. Army Corps of Engineers and the Public. The objectives were
developed to direct and focus efforts to solve the identified problems in Lake Sawgrass.
Stormwater discharge issues in the Lake Sawgrass watershed are being addressed by
the SUIRWMD and Brevard County. These activities are well under way and are
considered complete in the Without Project condition.

The U.S. Army Corps of Engineers is addressing problems associated with the
sediments that are currently within Lake Sawgrass and problems related to water quality
within or caused by Lake Sawgrass. The planning objectives for this aquatic ecosystem
restoration study are listed as follows:

List of Planning Objectives:
Restore fish habitat
Create habitat for native, rooted emergent, submersed, and floating aquatic
vegetation
Improve and protect water quality (clarity, oxygen concentration, nutrient levels)
Minimize exotic invasive species

List of Constraints:
Financial capability of local partners to cost-share project construction
Maximum total federal share of cost is $5 million under this authority.
No adverse impacts to Threatened and Endangered Species.

45 MEASURES

A management measure is a feature or activity that can be implemented at a specific
place to address one or more planning objectives. Features are usually structural
measures and usually require construction or assembly. Activities are usually
nonstructural measures and often are actions, procedures, or policies that affect actions
or procedures. A measure for the proposed restoration of Lake Sawgrass was
developed to meet at least one of the planning objectives and to avoid constraints. The
measure is briefly described below. The approximate location of the measure is shown
in Figures 1a and 1b.

Measure - Dredge Accumulated Sediments:

Approximately 1,080,000 cubic yards of material has accumulated above hard bottom
and sandy areas in Lake Sawgrass. This material would be dredged with its embedded
hydrilla from the lake. Removal of the muck layer would open the firm peat or sand
layer to colonization by desirable invertebrate populations to provide increased food for
wading birds and ducks. Approximately 462 acres of fish habitat would be restored.
Fish sampling before and after would be performed to determine increases in sport and
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forage fish populations. Hydrilla infestation before and after would also be measured to
determine the decrease achieved. The dredged material would be placed in a disposal
site close to and southeast of Lake Sawgrass.

The following table (Table 1) represents the management measures for this study and
the planning objectives each measure is designed to address. Dredging sediments
from the lake meets most of the planning objectives.

Table 1. Management measures and planning objectives. The symbol “++” represents
a direct relationship and the symbol “+” represents an indirect relationship. The
symbols do not represent the size or magnitude of the impact or benefit.

Objectives Dredge
sediments

Restore fish habitat ++
Create habitat for desirable ++
native aquatic vegetation

improve water quality ++
Minimize exotic invasive ++
species

46 ALTERNATIVES

An alternative is a set of one or more management measures functioning together to
meet one or more of the planning objectives. Some measures can stand alone as
alternatives. Some measures cannot be implemented alone and must be combined
with certain other measures in order to be implemented.

The study team considered several combinations of measures. Three of these
alternatives were retained for detailed analysis. Some alternatives were eliminated
early in the study process.

4.6.1 Alternatives Eliminated from Detailed Study

Drawdown and the extensive use of wheeled vehicles:

It was not desired to perform drawdown for the riverine lake because of its being in an
area of undeveloped wetlands inaccessible to wheeled vehicles. Also, control
structures do not exist near the lake and awaiting natural low water conditions to allow
for dewatering is not feasible. Thus temporary blockages of the lake system or portions
of the lake system were not studied. Rather, alternatives involving a hydraulic dredge
floated to the lake, with sediment being slurried by pipeline to a nearby disposal site,
were examined as the only viable ways to effect restoration.
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Dredge only downstream portions of Lake Sawgrass:

Based on the experience of the team’s engineers and biologists, the only viable options
entail removing muck from either the whole lake or the most upstream half of the lake
due to the desire to lessen re-damage (re-sedimentation) to newly cleaned lake area.

Disposal area other than proposed area:

A disposal area north of the proposed disposal area was considered early in the project,
but was eliminated due to the quality of the wetland habitat that would be detrimentally
impacted.

4.6.2 Non-Structural Alternatives

Non-structural alternatives have already been performed in the form of Best
Management Practices.

4.6.3 Alternatives Studied in Detail

1) Without Project. With the no Federal action alternative, there would not be a project
implemented using Federal funds. There would be no dredging and no associated
disposal of lake bottom material.

2) Dredge the Upstream (West) Half of Lake Sawgrass. This alternative would consist
of dredging and disposal associated only with the upstream (west) half of Lake
Sawgrass.

3) Dredge All of Lake Sawgrass. This alternative would consist of dredging and
disposal associated with all of Lake Sawgrass.

4.7 EVALUATION OF THE EFFECTS OF ALTERNATIVE PLANS

This section of the report briefly describes the effects of each plan and compares them
to the without project condition. Several reports describe effects and evaluate the
alternatives: the Environmental Assessment (EA) prepared for this report and the
Coordination Act Report prepared by the U.S. Fish and Wildlife Service. Refer to these
appended reports for detailed descriptions of beneficial and adverse impacts.

4.7.1 Without Project

This alternative assumes no Federal action and also that other basin improvements are
made separately as part of the USJRB Project. With this alternative, poor fisheries and
habitat would continue as muck would not be removed from lake bottom area.
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4.7.2 Dredging Upstream (West) Half of Lake Sawgrass Alternative

Approximately 540,000 cubic yards of material would be removed from the lake. There
would be a temporary decline in water quality while dredging is in progress. Water
quality and odor would be improved once the sediments are removed from the system.
There would be a temporary increase in noise during dredging. There would be a
decrease of approximately 231 acres of mud flats with an equal amount of exposed
hard bottom and sandy area after dredging. Water depth would also increase by up to
three feet. Figure 2 (page 39) depicts depths of sediment in Lake Sawgrass.

Some areas in the bottom of the lake would likely still contain sediments. The
combination of different depths of water and hard and soft substrates would provide
habitats for a greater number of fish and invertebrate species than the nearly uniform
shallow depth and nearly continuous soft sediment substrate expected in the without
project condition. Water depths in many parts of the lake would be sufficient for use by
the largest freshwater fish. Hydrilla would be removed as part of the dredging. In
summary, necessary habitat that has disappeared in the damaged headwaters would
be restored in support of a wide variety of fish and wildlife, including rookeries, the wood
stork, and bald eagle. This habitat restoration would also allow for increased native
vegetation, reduced ecological risk and a decreased threat to downstream water supply.

4.7 .3 Dredging All of Lake Sawgrass Alternative

Approximately 1,080,000 cubic yards of material would be removed from the lake.
There would be a temporary decline in water quality while dredging is in progress.
Water quality and odor would be improved once the sediments are removed from the
system. There would be a temporary increase in noise during dredging. There would
be a decrease of approximately 462 acres of mud flats with an equal amount of
exposed hard bottom and sandy area after dredging. There would be an increase of
water depth of up to three feet in Lake Sawgrass. Figure 2 (page 39) depicts depth of
sediment in Lake Sawgrass.

Some areas in the bottom of the lake would likely still contain sediments. The
combination of different depths of water and hard and soft substrates would provide
habitats for a greater number of fish and invertebrate species than the nearly uniform
shallow depth and nearly continuous soft sediment substrate expected in the without
project condition. Water depths in many parts of Lake Sawgrass would be sufficient for
use by the largest freshwater fish. Hydrilla would be removed as part of the dredging.

In summary, necessary habitat that has disappeared in the damaged headwaters would
be restored in support of a wide variety of fish and wildlife, including rookeries, the wood
stork, and bald eagle. This habitat restoration would also allow for increased native
vegetation, reduced ecological risk and a decreased threat to downstream water supply.
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4.7.4 Screening of Alternatives

Policy requires the use of four screening criteria in the screening and evaluation of
alternative plans. The criteria are acceptability, completeness, effectiveness, and
efficiency.

Acceptability is the workability and viability of the alternative plan with respect to
acceptance by State and local entities and the public and compatibility with existing
laws, regulations, and public policies. One aspect of acceptability is whether the
alternative is feasible or achievable with regard to technical, environmental, economic,
social, or similar reasons.

Completeness is the extent to which an alternative plan includes and accounts for all
necessary investments or other actions to ensure the realization of the planned effects.

Effectiveness is the extent to which an alternative plan contributes to the attainment of
the planning objectives (alleviates problems and achieves opportunities). The most
effective alternatives make significant contributions to all of the planning objectives.
Less effective alternatives make smaller contributions to one or more of the alternatives.
Effectiveness is a matter of degree rather than all or nothing.

Efficiency is the extent to which an alternative plan is the most cost-effective means of
alleviating problems and realizing opportunities, consistent with protecting the Nation'’s
environment. It is a measure of allocation of resources. Cost-effectiveness is one
common measure of efficiency. Both monetary and non-monetary costs are
considered. Opportunity costs are also considered.

Table 2 summarizes the impacts of each alternative. The best plan in an environmental
restoration project study is the plan that maximizes net benefits. Project outputs that
are primarily environmental restoration are not expressed monetarily, as a matter of
policy. Dollar values for project benefits and benefit/cost ratios are not present in the
National Economic Development (NED) account because the benefits of the project are
non-monetary. The alternative that maximizes net benefits is the alternative for which
the difference between monetary and non-monetary costs and benefits is greater than
for any other alternative. Benefits are expressed in the National Ecosystem Restoration
(NER), Environmental Quality (EQ) and Other Social Effects (OSE) accounts.

Table 3 summarizes the contributions that each alternative addressed makes toward
the restoration planning objectives. All alternatives make positive contributions to each
objective. All alternatives avoid the planning constraints, relative to the Without Project
Condition. Table 3 also presents the findings for the alternatives with respect to the four
evaluation criteria.
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Table 2. Summary evaluation of impacts of alternative plans.

PLAN DESCRIPTION

ithout project condition

Dredging
Dredge Upstream (West) Half

of Lake Sawgrass

Dredging
Dredge All of Lake Sawgrass

National Economic
Development (NED)

(1) Total Investment Cost | $0| $4,854,259 | $7,036,172
National Ecosystem

Restoration (NER)

(1) Acreage Dredged 0 231 462

(2) Cost per Acre N/A $21,023 $15,237

Environmental Quality (EQ)

(1) Air/Noise

No change.

ITemporary increased noise
levels during construction.

'Temporary increased noise
levels during construction.

(2) Water Quality

Poor clarity, high nutrient levels,
low oxygen levels.

Improve clarity, lower nutrient
levels, increase oxygen levels.
Water quality standards
(turbidity) would be maintained
during construction.

Improve clarity, lower nutrient
levels, increase oxygen levels.
Water quality standards
(turbidity) would be maintained
during construction.

(3) Threatened and Endangered
Species

Poor fisheries and habitat,
including for wood storks.

benefit wood storks.

Increased fish production would

Increased fish production
would benefit wood storks.

(4) Biological Resources

Poor fisheries and habitat.

Restore habitat. Increased
production of game and forage
fish, which would also benefit
bird species.

Restore habitat. Increased
production of game and forage
ffish, which would also benefit
bird species.

(5) Cultural Resources & Historic
Properties

No change.

No archeological or historical
findings likely to be present.

No archeological or historical
findings likely to be present.

Lake ecosystem would be
ienhanced with habitat
restoration.

(6) Wetlands No change. Improved lake wetland habitat. |Improved lake wetland habitat.
No net long term loss in No net long term loss in
SLWMA. SLWMA.

(7) Environmental Protection No change. IAll necessary measures would |All necessary measures would
be taken to protect wetlands  [be taken to protect wetlands
during construction. during construction.

(8) Manmade Resources/ Public [No change. No change. No change.

Facilities and Services/

[Tax and Property Values

(9) Aesthetic Values No change. No change. No change.

(10) Quality of the Total Poor habitat and continued All adverse environmental All adverse environmental

Environment degradation of the environment. impacts would be minimized. jmpacts would be minimized.

Lake ecosystem would be
lenhanced with habitat
restoration.

Regional Economic
Development (RED)

(1) Regional or Community
Growth

No significant effect.

No significant effect.

No significant effect.

Other Social Effects (OSE)

(1) Life, Health and Safety

No significant effect or loss.
Continued degradation of water
resource.

Protect drinking water supply
on Lake Washington.

Protect drinking water supply
lon Lake Washington.

(2) Community Cohesion

No significant effect.

No significant effect.

No significant effect.

(3) Recreation

No significant effect. Continued
loss of recreation.

Increased boating access.
Increased recreational fishing.

Increased boating access.
Increased recreational fishing.

(4) Employment and Business

No significant effect.

Overall benefit to construction
industry and related jobs.

Overall benefit to construction
industry and related jobs.

(5) Farms

No significant effect.

No significant effect.

No significant effect.
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Table 3. Plan evaluation.

[PLAN DESCRIPTION

ithout Project Condition

Dredging Upstream (West)
Half of Lake Sawgrass

Dredging All of Lake
Sawgrass

Dredge to hard bottom and
lsandy area

Dredge to hard bottom and
lsandy area

A. Contribution to
[Planning Objectives

(1) Restore fish habitat.

No restoration. Continued
degradation of fish habitat.

ediment and restoring lake

Meets objective by removing
epth.

ediment and restoring depth

Meets objective by removing
in lake.

F(2) Create habitat for
desirable native aquatic
vegetation.

No restoration. Continued
degradation of native aquatic
vegetation habitat.

Meets objective by removing
ediment and hydrilla.

Meets objective by removing
ediment and hydrilla.

(3) Improve and protect
water quality.

No restoration. Continued
degradation of water quality.

Meets objective by providing
improved clarity, lower
nutrient levels, increased
xygen levels. Protects Lake
ashington water quality
Iso.

Meets objective by providing
improved clarity, lower
nutrient levels, increased
loxygen levels. Protects Lake
\Washington water quality
lalso.

|(4) Minimize exotic invasive
species.

No restoration. Continued
idegradation of lake aquatic
lenvironment due to exotics.

Meets objective by removing
hydrilla.

Meets objective by removing
hydrilla.

|B. Response to Planning
Constraints

(1 ) Financial capability of N/A Meets constraint. Meets constraint.
local partners to cost-share

roject construction.
(2) Federal share $5 million IN/A Meets constraint. Meets constraint.
or less
|(3) No adverse impacts to N/A Meets constraint. Meets constraint.
endangered species
C. Response to
Evaluation Criteria
(1) Acceptability Not acceptable. IAcceptable. IAcceptable.

IN/A Complete. Complete.

|(2) Completeness

[(3) Effectiveness

Does not meet objectives.

Meets objectives.

Meets objectives.

[(4) Efficiency

N/A

Efficient.

Efficient.

(5) Overall Public Interest

Does not serve public interest.

Serves public interest.

Serves public interest.
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4.8 COMPARISION OF ALTERNATIVES

This section presents comparisons of the alternatives with each other. It demonstrates
the additional benefits that are obtained for additional increments of dredging. The
primary evaluation of alternatives with respect to the Without Project Condition is
presented in Section 4.7.

4.8.1 Comparisons

All alternatives — Dredging and Additional Dredging — would generate the same initial
substrate changes in the project area of Lake Sawgrass. Approximately 1,080,000
cubic yards of material would be removed from the lake. There would be a decrease of
462 acres of mud flats in the lake. There would be an increase of up to three feet in the
depth of Lake Sawgrass.

Table 4 summarizes the study team’s comparisons of the alternatives. It displays the
rank assigned to each alternative for its contribution to each of the Planning Objectives.
The rank of 1 was assigned to the alternative that best meets each objective. A
professional interdisciplinary team of planners, engineers, and scientists conducted this
comparison.

Table 4. Comparison of Alternatives. Rank 1 is best, 3 is least.

Dredging
Upstream
(West) Half
Without Project of Dredging
Conditions Lake All of
Alternatives No Restoration| Sawgrass |Lake Sawgrass
Relative Contribution to
Planning Objectives
[(1) Restore fish habitat. 3 2 1
(2) Create habitat for 3 2 1
desirable native aquatic
egetation.
(3) Improve and protect 3 2 1
ater quality.
(4) Minimize exotic 3 2 1
invasive species.

The best plan in an environmental restoration project study is the plan that meets the
same general optimization criterion as in a traditional water resources development
project whose primary or sole purpose is not environmental restoration. That criterion is
maximization of net benefits. The alternative that maximizes net benefits is the
alternative for which the difference between monetary and non-monetary costs and
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benefits is greater than for any other alternative. Benefits and costs for an alternative
are the estimated differences between relevant conditions with and without the
alternative.

Cost effectiveness combined with incremental costs analysis is a valuable tool in the
decision making process of determining the alternative with the largest net benefits.
There should be no other plan that accomplishes the same outputs at less costs, no
other plan that costs the same and produces more outputs, or any combination of these
two scenarios. For the Lake Sawgrass aquatic restoration project, all benefits are non-
monetary environmental improvement benefits.

A cost effective/incremental cost analysis issue worth addressing is whether it would be
more beneficial to just restore the upstream (west) half of Lake Sawgrass as opposed to
restoring all of Lake Sawgrass. Just dredging the downstream (east) half of Lake
Sawgrass would greatly diminish if not fully eliminate environmental restoration benefits,
and would make it easy for the remaining exotic invasive vegetation and sediment to
spread to the dredged areas, yielding much greater long term costs with notably
reduced benefits. This alternative was eliminated early in the planning process due to
not meeting the projects objectives, so an incremental analysis of these alternatives
was not necessary.

4.8.2 Cost Effectiveness and Incremental Analysis

Incremental analysis involves the valuing all habitat into units to be assigned to the
various alternatives for comparison. A weighting scale of 0-1 was established to make
the different habitat units combinable per acre. The Incremental Analysis was based on
a Habitat Quality Index (HQI) outlined in IWR Report 91-R-1. The Index is assigned by
the project biologist derived from data based on field investigations, literature, and
historical information about the project site. Factors considered in rating alternatives
include, but are not limited to vegetation, fish and wildlife resources, water quality,
recreation, protected species, and public importance. Table 5 includes a description of
the habitat units created by both of the Alternatives aimed at restoring Lake Sawgrass.

Table 5. Habitat Unit Evaluation

Alternative Size of area Rated Habitat Habitat Value | Habitat Created
impacted '

1. No Action 462 acres 1 46.2 0

2. Dredging 462 acres* 231.0 184.8

Upstream (west)

Half of Sawgrass

3. Complete 462 acres 9 415.8 369.6

Dredging of

Sawgrass

*Although approximately 231 acres of lake bottom would be dredged in this alternative, the entire lake (462 acres) would have some level of
redistribution of the remaining material.
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In a cost effectiveness analysis, the goal is to filter out plans that produce the same
output level as another plan, but cost more; or cost either the same amount or more
than another plan, but produces less output. The plans are listed in order of increasing
output; this imposes order and facilitates cost effectiveness analyses.

The following three cost effective logic statements hold true for these alternatives:
1. The same output level could be produced by another plan at less cost,;

2. A larger output level could be produced at the same cost; or

3. A larger output level could be produced at less cost.

Table 6. Cost and Habitat Unit Value Output of Alternatives

Alternative Annual Cost Habitat Units Cost/Output
Upstream Half $291,976 184.8 $1,580
Entire Lake $423.215 369.6 $1,145

Chart 1. Cost Effective Plans Graphed
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Both of the alternatives meet the criteria of cost effectiveness, as seen in Chart 1, but a
selection must be made from among these plans. Because these plans produce
different levels of output, choosing from among them is making an output level
selection. Choosing an output level is choosing the scale of the project. While total
annual cost information is useful for screening out non-cost effective plans, in most
cases, it should not be used as the basis for output level selection. If minimizing
average annual costs were the decision criteria, decisions would be made on the basis
of cost alone and would overlook the important question of “is this level of output worth
it?” If the answer is “Yes”, perhaps then plans with higher average annual costs but
produce more output are also “worth it”. If costs alone were the only factor, the
alternative with the lowest cost would be selected, but there are other factors to
consider in the decision making process, including the level of output desired.

Looking at Table 6 it can be seen that Alternative 1, dredging only the upstream half of
Lake Sawgrass, contains the least average annual cost. A common misconception is
that the plan (and thus the output level) that minimizes average costs (or, in other
words, is most efficient in production) is chosen. Such rationale for decision-making is
incomplete. In most environmental planning applications, looking at incremental cost
information can facilitate decisions regarding the selection of output level. Incremental
costs analysis provides for the explicit comparison of the relevant changes in costs and
outputs on which decision criterion may be based, but does not explicitly give which one
alternative is the best. It can be seen from this table that dredging the entire lake costs
almost 45% more than dredging only the upstream portion of the lake, but provides
100% more benefits, at a cost per benefit that is less than just dredging the upstream
portion of the lake.

Referring to Table 7 and Chart 2, it can be noted that IWR-PLAN, an authorized Army
Corps of Engineers incremental analysis tool, specifies only one Alternative worth
examining: dredging the entire lake. This Alternative is considered the “best buy”.
“Best buys” are the most efficient plans at producing the output variable - they provide
the greatest increase in the value of the output parameter variable for the least increase
in the value of the cost'parameter variable. The first “best buy” is the most efficient
plan, producing output at the lowest incremental cost per unit. If a higher level of output
is desired than that provided by the first “best buy”, the second “best buy” is the most
efficient plan for producing additional output, and so on.

Table 7. Best Buy Plan

. Incremental Output Incremental Cost
Alternative Annual Cost Average Cost Incremental Cost
Habitat Units Per Output
Entire Lake $423,215 $1,145 $423,215 369.6 $1,145
ERR Lake Sawgrass 18
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Chart 2. Best Buy Plan

It can be seen that the entire lake dredging is the most efficient plan (best buy). This
does not mean that this plan is automatically the recommended plan.

49 SELECTED (RECOMMENDED) PLAN

The dredging of all of Lake Sawgrass alternative appears to meet the planning
objectives of ecosystem restoration of the lake. This alternative produces permanent
benefits when coupled with other basin initiatives. While this alternative is more costly,
it yields greater output and is less costly per acre than just restoring the upstream (west)
half of Lake Sawgrass. In view of the issues outlined during the comparison of the
alternatives, a team of professional multi-disciplined scientists and planners concluded
that restoring all of the lake is the environmentally best and economically most cost
efficient way to achieve the proposed ecosystem restoration of Lake Sawgrass.
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5 DESCRIPTION OF THE SELECTED PLAN
5.1 PLAN FEATURES

The dredging of all of the lake plan consists of several components, including pipeline
dredging and permanent disposal. The components are further discussed in the
following paragraphs.

About three months prior to lake work, the Sponsor should coordinate spraying the lake
for hydrilla if required. This can be done by contacting DEP’s Bureau of Invasive Plant
Management (BIPM). It should be noted that the lake has already been treated with a
herbicide in the first half of 2002 during low water conditions. Such treatment would
degrade the hydrilla to tubers which may extend to about 11 inches into bottom
material. Lake shoreline vegetation, tussocks (floating islands), islands, floating water
hyacinths, and floating water lettuce are not to be removed or harvested during the
project and are to be avoided during the dredging. Floating plant treatments should
also be coordinated with DEP’s BIPM as needed. Work would also consist of a cutter
dredge with a hydraulic pipeline removing a total of about 1.08 million cubic yards of
bottom material. To minimize sediment redistribution in the event sediment volumes or
costs limits are reached and dredging is terminated, the lake should be dredged in
sections. A sample order of sections is provided as Figure 3 (page 40). Volume
estimates for the lake were provided by the Sponsor and were obtained by determining
the thickness of sediment above lake bottom. Lake bottom was determined using a
tube being driven by a sledge hammer to point of refusal in silty clay. Sediment
thickness information was coupled with bathymetric information to provide volume
estimates and the sediment thickness contours shown in Figure 2 (page 39). Limited
sampling of the lake’s sediment has indicated a bulk sediment density of about 0.250
glcc (water content 84.167%) in Lake Sawgrass. Volatile solids were measured at
24.67%. Shoreline conditions consist of wetland buffer vegetation. USGS gauge
0223200 upstream of the Highway 192 bridge indicates a nominal flow range from 167
cubic feet per second in May to 1668 cubic feet per second in October. Recorded level
readings vary from less than one foot, to just over seven feet. During a 23 July 2002
site visit, the level at the gauge was at about 6.2 feet. Extraordinary measures to
control water quality may be required as part of the work, both to comply with permit
requirements and to ensure that Lake Washington is protected. These measures may
include, but are not limited to, flocculent injection into the disposal site slurry, flocculent
injection in the water column for plume control at the point of the dredge, and turbidity
and floating debris barriers.

The dredged material would be pumped to a disposal area located southeast of the
lake. The dredge pipeline is expected to be a polyethylene pipe. To install and remove
the piping with minimal disturbance to wetlands, low impact ground pressure equipment
would be used. The pipeline path depicted in Figures 1a and 1c represent a layout from
the lake to the closest easterly levee. Other possible pipeline layouts might include a
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using a path south of the lake to the easterly levee, or using an old cypress tree logging
tram that runs between the easterly levee to a point near Little Lake Sawgrass. For its
western boundary, the disposal site would use the existing levee along C-2. Two foot
high berms of in situ material would be constructed around the final disposal area as
depicted in Figure 1a. Material would be pumped from the lake to the northwest corner
of the disposal site as depicted in Figure 1c. A weir with an adjoining sump area would
be installed at the southwest corner of the disposal site. Weir released effluent would
be pumped from the sump to C-40. As part of the initial grading and berm construction
along the periphery of the disposal area, an interior berm within the exterior berms
should be considered. This berm could utilize much of what is labeled as a ‘spoil bank’
on Figure 1b so as to ensure dredge discharge water traverses a baffled path, allowing
for improved settling of suspended solids prior to any weir overflow. Also during
disposal operations, maintenance within the disposal area should allow for remounding
and rerouting of water should the need arise (for example, to prevent short circuiting or
other water quality problems). Excess waters would then eventually return to the
headwaters of the watershed as described in Section 4.1.

The disposal area lies within an area of wetlands previously used as pasture land that,
when filled, will no longer be suitable for agriculture use. The design of the disposal
area is such that it will be part of the reflood area of the Sawgrass Lake Water
Management Area. The topology of the current disposal site is such that lake material
beneficially placed within the area will elevate the site so that it may be later used as a
wetland treatment area. The conditions needed for a flag marsh wetland treatment area
within the reflooded SLWMA will thus be aided by the proposed project. Testing of lake
sediment has revealed no concerns over heavy metals or pesticides that would
preclude the dredged material from being placed in the disposal site. As depicted in
Figure 1a, vehicular access to the disposal site would be either from Highway 192 or
from the C-1 access road. Another access to the disposal site might be using Highway
514 and constructing a temporary bridge over C-1. It is assumed that SLWMA surveys
of the disposal area will be available for plans and specifications. It is important that
disposal activities (including berm, weir, sump, and pump removal) be completed before
reflooding of the SLWMA.

Contractually, cost protections should be observed on the project as follows.
Mechanical removal and disposal of aquatic vegetation prior to dredging operations may
be necessary should the contractor elect to use a small dredge(s) that cannot transport
vegetative material without clogging. It will also be important that the dredging
contractor develop an acceptable way to determine volumes placed in the disposal area
including sediment volumes and detritus volumes. This will allow for monitoring of
project progress, control of costs, and payments to the contractor. The contractor
should also submit a plan to accomplish sectional dredging of the lake.

In summary, the proposed project will restore a degraded ecosystem to one with more
natural integrity, productivity, stability, and biological diversity. This is the
recommended plan as it provides the maximum net benefit when considering monetary
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and non-monetary effectiveness. The recommended plan is also the locally preferred
plan.

5.2 PLAN COSTS

A standard U.S. Army Corps of Engineers computer program, M-CACES, was used to
calculate the construction cost estimate for the proposed Lake Sawgrass Ecosystem
Restoration Project. The M-CACES output is provided in Appendix B. Construction
costs do not include the related non-construction costs of permit acquisition, design, bid
process, associated surveys, and project management. The current estimated cost of
construction is shown in Table 8. The current estimated costs of construction and non-
construction activities are combined in Table 9.

Economic Evaluation of Costs

Engineering Regulation (ER) 1105-2-100 (Planning Guidance Notebook) provides
economic evaluation procedures to be used in all Federal water resources planning
studies. The guidelines specified in ER 1105-2-100 dated 22 April 2000 were observed
in preparing this report. The Federally mandated project evaluation interest rate of
5.625 percent, an economic period of analysis of 50 years, and 2003 prices were used
to evaluate economic feasibility.

The main issues requiring economic evaluation attention include equivalent time basis
calculations, price levels, timing of project spending, and computation of average cost.
The timing of a plan’s cost is important. Construction and other initial implementation
costs cannot simply be added to periodically recurring costs for project operation,
maintenance, and monitoring. Also, construction costs incurred in a given year of the
project cannot simply be added to construction costs incurred in other years if
meaningful and direct comparisons of the costs of the different alternatives are to be
made. A common practice of equating sums of money across time with their equivalent
at an earlier single time point in time is the process known as discounting. Through this
mathematical process, which involves the use of an interest rate (or discount rate)
officially prescribed by Federal policy for use in water resources planning analysis
(currently set at 5.625% per year), the cost time streams of each alternative are
mathematically translated into an equivalent time basis value.
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Table 8. Estimated cost of construction.

Cost with
Item Cost contingency

Pre and post fish population and hydrilla $20,000 $25,000
infestation sampling
Cultural resource review $25,000 $30,000
Mobilization/Demobilization $220,600 $253,700
Dredging — Mechanical/Pipeline $3,218,400 $3,701,200
Disposal Area and Associated General $787,600 $905,800
ltems
Construction Management $359,300 $413,200

TOTAL $4,630,900 $5,328,900

Table 9. Total project cost estimate.

Estimated Cost

Item Estimated Cost | With Contingency

Study Cost $124,765 $124,765
Permit Acquisition $12,500 $15,000
Real Estate Planning $32,000 $40,000
Lands and Damages $964,062 $1,205,100
Plans and Specifications $189,600 $218,000
Bid Process $20,000 $25,000
Construction (from Table 5) $4,630,900 $5,328,900
Total Project Cost Estimate $5,973,827 $6,956,765

ER 1105-2-100 requires that interest during construction (IDC) be computed which
represents the opportunity cost of capital incurred during the construction period.
Interest was computed for construction cost from the middle of the month in which the
expenditures were incurred until the first of the month following the estimated 6-month
construction period. The cost of a project is investment incurred up to the beginning of
the period of analysis. The investment cost at that time is the sum of construction and
other initial cost such as real estate and PED cost plus interest during construction.
Table 10 as follows summarizes the total investment cost and total annual equivalent
costs for each alternative plan.

Table 11 provides summary information on Florida freshwater lake restoration projects.
Benefit and cost estimates tend to vary from project to project depending on many items
including scope of restoration (such as the amount of muck removal, plantings, lake
drawdown/non-drawdown, or other project unique features), real estate costs,
archeological significance of an interior lake(s), and other parameters. It should be
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noted that lake restoration efforts are relatively new and that costs should become more
precise as project experience and efficiencies are gained over time.

Table 10. Total Investment Cost and Total Annual Equivalent Costs

Dredge Lake Sawgrass Dredge Upstream Half of

Summary of Costs Lake Sawgrass

Initial Construction $5,328,900 $3,176,700

PED and Admin $422,765 $422,765

Interest during

Construction $79,407 $49,694

Land and Damages $1,205,100 $1,205,100

Total Investment $7,036,172 $4,854,259

Annual Costs:

Interest and Amortization $423,215 $291,976

O&M Costs $0 $0
Total Annual Costs $423,215 $291,976

Assumptions:

Present Worth of O&M is $80,205.
Construction cost is evenly distributed over 6 months.

Table 11. Lake Restoration Projects (Benefits and Costs)

Lake Lake Lake

Trafford Osborne Sawgrass

(Collier (Palm (Brevard

County) Beach County) County)
Acres 1500 125 462
Estimated Cost $30.0M $3.0M $7.0M
Cost per Acre $20,000 $24,000 $15,200
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5.3 RISK AND UNCERTAINTY

A risk and uncertainty evaluation has been conducted to characterize and address
issues of risk and uncertainty inherent in the planning, design, and implementation of
the lake restoration recommended plan. The ultimate performance of the plan is
contingent on many factors, including a time lag between implementation of the
restoration and the ecological response of the lake. Planning, design and
implementation uncertainties are discussed in the following paragraphs.

A planning phase 15% cost contingency has been utilized in Appendix B projections of
Plans and Specifications and Construction costs. During the design phase, it is
possible that additional survey and mapping data will be required, with additional time
required to complete a more detailed design. However, new tasks are not anticipated
that would increase the overall project cost or delivery date.

The basis for volume estimates and associated costing is “Sediment Volumes for Lake
Sawgrass and Hell'n Blazes,” St. Johns River Water Management District, dated
December 2, 1992. Uncertainties associated with the volume of material to be removed
could affect the projected output for the cost. There is uncertainty with the firmness of
the substrate and it has been assumed that the ground is firmer below the muck. Close
monitoring of dredging volumes during construction has been recommended so as to
minimize the risk of cost overruns.

In a scenario where lake sediment volumes were underestimated, a larger level of
restoration work could result in a lower projected output (less lake bottom restored) for
the cost if the project were prematurely terminated to avoid a cost overrun. Thus, a
smaller scope effort, say half lake dredging, could have lower costs for the output. On
the other hand, higher costs for the output could result from half lake mobilization costs
on the order of those of the whole lake dredging alternative. To help reduce the
uncertainty with output attainment inherent with a larger scope of work, the assumption
has been made that a sectional dredging technique (see Figure 3) would be utilized
whereby upstream lake areas are dredged first. The sectional technique should
mitigate uncertainty related to output and associated cost being less or more in one plan
over another in the event of premature project termination. Should work be terminated
while in the process of dredging the last several lake sections, the project should still be
a success in regards to costs and restoration benefits and would not be a deficient
design. However, project benefits will be maximized if all lake sections are dredged.

Uncertainties associated with the character of material to be dredged could affect
projected costs. Limited information was available concerning the composition of the
material to be dredged. It was also assumed that the dredge slurry would include
hydrilla tubers. To lessen the possibility of turbidity delays adding to project costs,
several design features and construction recommendations have been provided. The
disposal site would be a large area with shallow depth and would have a maximum
physical separation from the slurry discharge to the weir and adjacent sump. Also,
precautions have been recommended with costs estimated for the use of flocculents.
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Further, early permitting action on turbidity (and also wetland issues discussed in the
following paragraph) has been recommended. Additionally, at the dredge and disposal
sites, close monitoring of turbidity has been recommended during construction.

Difficulties are not anticipated with regard to project land acquisition, certification, or
easement attainment. It should be noted that wetland mitigation costs have not been
assumed in project cost projections. This has been assumed since the disposal site is
shown on other project maps as being a future wetland treatment area and the dredged
material would aid in establishment of the proper topography for the future reflooded
wetland treatment area.

In conclusion, risks and uncertainties associated with the possible restoration have
been examined. Provisions to reduce risk and uncertainty have been incorporated into
this planning document. Monitoring and adaptive assessment strategies will continue to
evaluate and address issues pertaining to design and construction. Such evaluations
will continue to reduce uncertainties and increase the likelihood for overall success.

6 PLAN IMPLEMENTATION
6.1  NON-FEDERAL RESPONSIBILITIES
The responsibilities of the non-Federal sponsor are as follows:

a. Pay 100 percent of any operation, maintenance, repair, replacement, and
rehabilitation (OMRR&R) costs attributable to the Ecosystem Restoration. Lake
Sawgrass itself is expected to be self-sustaining after the restoration actions are
complete, and no costs are expected. The disposal area to the southeast of Lake
Sawgrass would be utilized.

b. Provide all additional lands, easements, rights-of-way, borrow areas, and dredged
material disposal areas; perform all relocations determined by the Government to be
necessary for the Ecosystem Restoration; and provide evidence to support the Local
Sponsor’s legal authority to grant rights-of-entry to such lands. The necessary lands,
easements and rights-of-way determined by the Government to be necessary for work
to be performed under a construction contract must be furnished prior to the
advertisement of the construction contract.

c. Provide or pay to the Government the cost of providing all retaining dikes, weirs,
bulkheads, and embankments, including all monitoring features and stilling basins, that
may be required at any dredged material disposal area necessary for the Ecosystem
Restoration.

d. Comply with applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisitions Policies Act of 1970, Public Law 91-66, as amended by Title IV of
the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Act
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100-7); the Uniform Regulations contained in 9 CFR Part 2, in acquiring lands,
easement, and rights-of-way for construction and subsequent operation and
maintenance of the Ecosystem Restoration; and inform all affected persons of
applicable benefits, policies, and procedures in connection with said Act.

e. Provide, during the period of implementation, cash payments to meet its obligations
under Article 1l of the Project Cooperation Agreement (PCA). Study cost and Plans and
Specification costs will be funded up front by the Federal Government. Total
Ecosystem Restoration costs will be reapportioned during the implementation period to
meet the cost-sharing requirements.

6.2 OPERATION AND MAINTENANCE

Operations and maintenance costs are not expected post-restoration. The components
of the Lake Sawgrass aquatic ecosystem restoration are expected to be self-sustaining.
The Upper St. Johns River Basin project, when completed with the construction of the
Sawgrass Lake Water Management Area (SLWMA), will be responsible for
maintenance of the proposed disposal area. Another dredging cycle is not anticipated
over the life of the project because of the SLWMA. Currently, the state expends about
$500,000 annually to maintain the exotic vegetation for Lakes Sawgrass and Hell'n
Blazes and this cost is expected to remain the same over the life of the project.

6.3 REAL ESTATE REQUIREMENTS

The study area and disposal site are owned by the sponsor. The sponsor intends to
use the disposal land for the non-Federal share of the project costs. The sponsor would
be responsible for obtaining easements for the use of the temporary disposal area and
access road. A real estate appendix (Appendix A) has been provided with this report.

6.4 WORKIN KIND

The sponsor has identified no tasks to perform.

6.5 COST SHARING

Authority for the items of local cooperation and provisions of the Project Cooperation
Agreement (PCA) is provided by Section 206 of the Water Resources Development Act
of 1996, as amended. This project will be constructed solely for the purpose of aquatic
ecosystem restoration in Lake Sawgrass. On this basis, the Federal Government would
bear 65 percent of the total habitat improvement costs at Lake Sawgrass and the local
sponsor would bear 35 percent. The total project cost estimate, $6,956,765 includes
cost of the feasibility study, engineering and design, plans and specifications, and
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construction. The Federal portion of the project cost is estimated to be $4,521,897 and
the non-Federal share is estimated to be $2,434,868. Table 12 shows a simple

partitioning for each of the costs.

The Environmental Restoration Report and Plans and Specifications are initially
Federally financed, and costs distributed as part of the non-Federal share of project
costs during implementation, so Table 12 does not represent the actual payments from
the non-Federal sponsor. The sponsor (SJRWMD) requirements are indicated in Table
13. The sponsor will provide all lands, easements, rights-of-way, relocation, and dredge
material placement areas (LERRD) required for the project. The remaining portion of
the sponsor’s share will be comprised of cash. The sponsor would be required to
assume operations, maintenance, repair, rehabilitation, and replacement (OMRR&R)
costs for the project after construction.

Table 12. Cost Sharing.

Item Total Cost Federal Share | Non-Federal Share

Study $124,765 $81,097 $43,668

Permit Acquisition 15,000 9,750 5,250

Real Estate Planning 40,000 26,000 14,000

Lands, Easements, Right

of way, Relocations and

Disposal areas (LERRD) 1,205,100 0 1,205,100

Plans and Specifications 218,000 141,700 76,300

Bid Process 25,000 16,250 8,750

Construction 5,328,900 4,247,100 1,081,800

Total $6,956,765 $4,521,897 $2,434,868
Table 13. Non-Federal Responsibility.

ITEM COST

LERRD $1,205,100

Cash $1,229,768

Work-in-kind* $0

Annual OMRR+R $0

*Work-in-kind includes: None
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7 LIST OF PREPARERS

7.1  PREPARERS

Joseph Anderson, Real Estate Specialist, USACE
Catherine Byrd, Biologist, USACE

Olice Carter, Biologist, USACE

Ted Cook, Real Estate Specialist, USACE

Jimmy Hadden, Biologist, USACE

Bob Henderson, Engineer, USACE

Liz Manners, Biologist, USACE

David McCullough, Archeologist, USACE

Manuel Perez, Civil Engineer, USACE

Steven Robinson, Civil Engineer, USACE

Robin Socha, Biologist, USACE

Kevin Wittman, Economist, USACE

Mike Viessman, Geotechnical Engineer, USACE
Erwin Wunderlich, Environmental Engineer, USACE

7.2 REVIEWERS

Tom Arnold, Economist, USACE

Dorothy Boardman, Assistant District Counsel, USACE

Tony Dipiero, Civil Engineer, USACE

Jose Hernandez, Geotechnical Engineer, USACE

Tiphanie Jinks, Hydraulic Engineer, USACE

Jimmy Matthews, Civil Engineer, USACE

Karl Nixon, Real Estate Team Leader, USACE

Bruce Tappmeyer, Construction-Operations Mechanical Engineer, USACE
A’licia Scott, Civil Engineer, USACE

Paul Stodola, Biologist, USACE

Russ Weeks, Chief, Hydrologic Investigations Section, USACE

8 SUMMARY OF COORDINATION, PUBLIC VIEWS, AND COMMENTS

The Jacksonville District has been a regular participant in the periodic Lake Sawgrass
and Lake Hell'n Blazes Task Force meetings. Interagency Task Force members
include the Florida Fish and Wildlife Conservation Commission, St. Johns River Water
Management District, Brevard County, and the Florida Department of Environmental
Protection (FDEP). It will be important to continue coordination with these agencies - in
particular, ensuring that FDEP is aware of lake and disposal area benefits as permitting
is pursued. Early permitting action should include asking for a variance to 1000 yards
on the mixing zone for turbidity sampling.
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The Jacksonville District and the SURWMD (non-Federal sponsor) have been in close
coordination during the preparation of the ERR. The Sponsor has reviewed and
commented on earlier draft versions of the report. The Draft ERR and EA have been
made available to the public.

The recommended plan appears to be in the best overall public interest and is the most
beneficial environmental plan for implementation. There will be substantial benefit to
fish and wildlife resources by restoring and creating lake bottom habitat that will provide
a firmer natural substrate that would facilitate spawning of game fish such as
largemouth bass and bluegill. Water quality will also be improved with the removal of
lake muck, both to the lake itself and also to downstream water resources.

This plan meets the designated criteria for participation by the Federal Government for
aquatic ecosystem restoration. There are no identified plans more cost efficient that
address the planning objectives and achieve significant aquatic ecosystem restoration
for the lake. The impacts of the proposed project are deemed beneficial overall and the
plan is considered to be in full compliance with all pertinent environmental statutes as
well as other Federal laws and directives regarding water resource project development.
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9 RECOMMENDATIONS

I have weighed the accomplishments to be obtained from the proposed ecosystem
restoration on Lake Sawgrass in Brevard County, Florida, against project costs and
considered the alternatives, impacts, and scope of the proposed project. In my
judgment, the proposed project is a justified expenditure of Federal funds. | recommend
that the Secretary of the Army approve the Section 206 Lake Sawgrass Environmental
Restoration Report. The total estimated cost of the project is $6,956,765 (of which
$4,521,897 would be Federal cost according to Section 206(b) of Public Law 104-303).
The remaining $2,434,868 would be non-Federal funds provided by the St. Johns River
Water Management District. | further recommend that funds be allocated in the fiscal
year 2004 to initiate preparation of plans and specifications.

The above recommendations are made with the provision that prior to project
implementation, the non-Federal sponsor shall enter into a binding agreement with the
Secretary of the Army or his designated representative to perform the following items
highlighted in the Project Cooperation Agreement:

a. Provide all land, easements, and rights-of-way, and suitable borrow and dredged or
excavated material disposal areas, and perform or ensure the performance of all
relocations determined by the Federal Government to be necessary for the
implementation, operation, and maintenance of the Project;

b. Provide all improvements required on lands, easements, and rights-of-way to enable
the proper disposal of dredged or excavated material associated with the
implementation, operation maintenance of the Project;

c. Provide, during implementation, any additional amounts as are necessary to make its
total contribution equal to 35 percent of the project environmental restoration costs;

d. For so long as the Project remains authorized, operate, maintain, repair, replace,
and rehabilitate the completed Project, or functional portion of the Project, at no cost to
the Federal Government, in a manner compatible with the Project’s authorized purposes
and in accordance with applicable Federal and State Laws and regulations and any
specific directions prescribed by the Federal Government;

e. Give the Federal Government a right to enter, at reasonable times and in a
reasonable manner, upon property that the non-Federal sponsor, now or hereafter,
owns or controls for access to the Project for the purpose of inspection, and, if
necessary after failure to perform by the non-Federal sponsor for the purpose of
completing, operating, maintaining, replacing, or rehabilitating the Project. No
completion, operation, maintenance, repair, replacement, or rehabilitation by the
Federal Government shall operate to relieve the non-Federal sponsor of responsibility to
meet the non-Federal sponsor’s obligations, or to preclude the Federal Government
from pursuing any other remedy at law or equity to ensure faithful performance;
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f. Hold and save the United States free from all damages arising from the
implementation, operation, maintenance repair, replacement, and rehabilitation of the
Project and any Project related betterment, except for damages due to the fault or
negligence of the United States or its contractors;

g. Keep, and maintain books, records, documents, and other evidence pertaining to
costs and expenses incurred pursuant to the Project in accordance with the standards
for financial management systems set forth in the Uniform Administrative Requirements
for Grants and Cooperative agreements to State and Local Governments at 32 Code of
Federal Regulations (CFR) Sections 33.20;

h. Perform, or cause to be performed, any investigations for hazardous substances as
are deemed necessary to identify the existence and extent of hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 42 USC 9601-9675, that may exist in, on, or under lands,
easements, or rights-of-way that the Federal Government determines to be required for
the implementation, operation, and maintenance of the Project, except for any such
lands, easements, or rights-of-way that are owned by the United States and
administered by the Federal Government, and except for any such lands that the
Federal Government determines to be subject to the navigation servitude. The
Government shall perform, or cause to be performed, all investigations on lands,
easements, or rights-of-way that are owned by the United States and administered by
the Federal Government. For lands that the Federal Government determines to be
subject to navigation servitude, only the Federal Government shall perform such
investigations unless the Federal Government provides the non-Federal sponsor with
prior specific written direction, in which case the non-Federal sponsor shall perform
such investigations in accordance with such written direction;

i. Assume complete financial responsibility, as between the Federal Government and
the non-Federal sponsor, for all necessary cleanup and response costs of any CERCLA
regulated materials located in, on, or under lands, easements, or rights-of-way that the
Federal Government determines to be required for the implementation, operation, or
maintenance of the Project Modification, except for any such lands, easements, or right-
of-way owned by the United States and administrated by the Federal Government;

j- As between the Federal Government and the non-Federal sponsor, the non-Federal
sponsor shall be considered the operator of the Project for the purpose of CERCLA
liability. To the maximum extent practicable, operate, maintain, repair, replace, and
rehabilitate the Project in a manner that will not cause liability to arise under CERCLA;

k. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by Title IV of
the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law
100-17), and the Uniform Regulations contained in 49 CFR Part 24, in acquiring lands,
easements, and rights-of-way, required for the implementation, operation, and
maintenance of the Project, including those necessary for relocation, borrow materials,
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and dredged or excavated material disposal, and inform all affected persons of
applicable benefits, policies, and procedures in connection with said act;

|. Comply with all applicable Federal and State laws and regulations, including, but not
limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42
U.S.C.2000d), and Department of Defense Directive 5500.11 issued pursuant thereto,
as well as Army Regulation 600-7, entitled “Nondiscrimination on the Basis of Handicap
in Programs and Activities Assisted or Conducted by the Department of the Army”, and
the Davis-Bacon Act and other labor standards provisions;

m. Provide 35 percent of that portion of total historic preservation mitigation and data
recovery costs attributable to the Project that are in excess of one percent of the total
amount authorized to be appropriated for the Project;

n. Under no circumstances shall the total Federal cost of the environmental restoration,
including previous study costs, exceed the legislated maximum per modification total
cost of $5,000,000;

The recommendations contained herein reflect information available at this time and
current Departmental policies governing formulation of individual projects.
Consequently, the recommendations may be modified before they are approved for

implementation.
ROBERT M. CAéPENTER

Colonel, Corps of Engineers
Commanding
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REAL ESTATE PLAN FOR
LAKE SAWGRASS RESTORATION PROJECT
BREVARD COUNTY, FLORIDA
ECOSYSTEM RESTORATION REPORT
SECTION 206

1. STATEMENT OF PURPOSE.

The Real Estate Plan is tentative in nature for planning purposes only and both the final real
property acquisition lines and the real estate cost estimates provided are subject to change even
after approval of the Ecosystem Restoration Report (Section 206).

2. PROJECT AUTHORIZATION.

This report is authorized under the Authority of Section 206 of the Water Resources Development Act
(WRDA) of 1996 (PL 104-303), as amended. This act allows the Corps of Engineers to investigate,
study and construct projects that will improve the quality of the environment. The act reads, in part, as
follows: “The Secretary may carry out an aquatic ecosystem restoration and protection project if the
Secretary determines that the project 1) will improve the quality of the environment and is in the
public interest, and 2) is cost effective”.

3. PROJECT LOCATION AND DESCRIPTION.

a. Lake Sawgrass is located in Brevard County, Florida, which is approximately midway down the
Atlantic Coast of Florida. The study area is approximately 20 miles southwest of Cocoa Beach or 45
miles southeast of Orlando, or 15 miles west of Melbourne. The Lake is located in the central portion
of the county, which is comprised of natural marshes and agricultural areas. The lake is upstream
(south) of Lake Washington, which is the first large lake in the Upper St. Johns River Basin.

b. The recommended plan for the Lake Sawgrass Project involves restoration of Lake Sawgrass
within the Upper St. Johns River Basin that has been adversely impacted by high sedimentation,
destruction of fish and wildlife habitat, and degraded water quality conditions. This project consists of
removal of approximately 670 acre-feet (1.08 million cubic yards) of unconsolidated muck from the
bottom of the lake using a hydraulic dredge. The dredged material will be placed in a 422 acre site
which is within the Sawgrass Lake Water Management Area(SLWMA). The disposal area is currently
drained pasture land which, when filled will no longer be suitable for grazing or construction but will
be reflooded by the SLWMA project. The SLWMA is an upland area that will be used to retain urban
runoff from the City of Palm Bay to the southeast.

c. Access to the dredging site will be the Highway 192 bridge. The bridge will be temporarily
converted to a one-lane bridge while equipment is lowered into the water near Lake Sawgrass.
Alternative method of access to the dredging site will be the STRWMD boat ramp to the
southeast of Highway 192 Bridge. There are no land costs associated with this access route.

d. There is an existing private access road north of the project that will be used as an access route to
the staging and disposal areas. The road runs in an east to west direction, is approximately 2 miles
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long, 50 feet wide and consists of approximately 12.12 acres with an estimated value of $2,662 for a
temporary access road easement for a period of 6 months. The owner is unwilling to grant a 12 month
temporary access road easement. If needed, an alternate access is available through the C-1 Canal.

e. The disposal area consists of 422 acres with an estimated fee value of $928,400. The staging
area is a triangular shaped area with a common side to the disposal area and consists of 150 acres
with an estimated value of $33,000 for a temporary work area easement for a period of 1 year.

4. FEDERAL GOVERENMENT OWNED LAND.
There are no Federally owned lands within the project limits.
5. NON-FEDERALLY OWNED LAND.

The Non-Federal sponsor is St. Johns River Water Management District (SJRWMD). The
sponsor owns the C-1 canal access road. The disposal site and staging area are owned by SIRWMD
and are adjacent to, but not part of, the Federal projects known as the Upper St. Johns River Basin
(USJRB) Project or the Central & Southern Florida Flood Control Project.

6. ESTATES.
a. Standard Estates:

1. Fee — The fee simple title to (the land described in Schedule A) (Tracts Nos. & ), subject,
however, to existing easements for public roads and highways, public utilities, railroads and pipelines.

2. Temporary Road Easement - A temporary and assignable easement and right-of-way in, on, over,
and across (The land described in Schedule A) for a period not to exceed six months, for the location,
construction, operation, maintenance, alteration, replacement and use of (an) access road and
appurtenances thereto; together with the right to trim, cut, fell and remove therefrom all trees,
underbrush, obstructions and other vegetation, structures, or obstacles within the limits of the right-of-
way; reserving, however, to the owners, their heirs and assigns, the right to cross over or under the
right-of-way as access to their adjoining land at the locations indicated in Schedule B; subject,
however, to existing easements for public roads and highways, public utilities, railroads, and pipelines.

3. Temporary Work Area Easement - A temporary and assignable easement and right-of-way in,
on, over and across (The land described in schedule A) (Tracts Nos. and ), for a period
not to exceed 12 months, beginning with date possession of the land is granted to the SIRWMD,
(for use by the United States,) its representatives, agents and contractors as a (borrow area)(work
area), including the right to (borrow and/or deposit fill, spoil and waste material thereon)(move,
store and remove equipment and supplies) and erect and remove temporary structures on the land
and to perform any other work necessary and incident to the construction of the Lake Sawgrass
Restoration project, together with the right to trim, cut, fell and remove therefrom all trees,
underbrush, obstructions, and any other vegetation, structures, or obstacles within the limits of the
right-of-way; reserving, however, to the landowners, their heirs and assigns, all such rights and
privileges as may be used without interfering with or abridging the rights and easement hereby
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acquired; subject, however, to existing easements for public roads and highways, public utilities,
railroads and pipelines.

b. Non Standard Estates:

There are no non-standard estates identified for this project.

7. NON-FEDERAL AUTHORITY TO PARTICIPATE IN THE PROJECT.

a. The St. Johns River Water Management District is the Non-Federal sponsor of the project and was
created by virtue of Florida Statutes, Chapter 373, and section 069. The St. Johns River Water
Management District is specifically empowered to “Cooperate with the United States in the manner
provided by Congress for flood control, reclamation conservation, and allied purposes in protecting the
inhabitants, the land, and other property within the district from the effects of a surplus or a deficiency
of water when the same may be beneficial to the public health, welfare, safety, and utility.” (Section
373.103).

b. To carry out the above purposes, the St. Johns River Water Management District is empowered to
“acquire fee title to real property and easements therein by purchase for flood control, water storage,
water management, and preservation of wetlands, streams and lakes” (Section 373.139).

c. Chapter 373, Section 451, known as the Surface Water Improvement and Management Act
(SWIM), provided for surface water improvement and management of various surface water functions
by the regional water management districts. It says, in part, “it is the duty of the state, through the
state’s agencies and subdivisions, to enhance the environmental and scenic value of surface water...”

8. MINERALS.

There are no known minerals of value in the project area.

9. HAZARDOUS AND TOXIC WASTES (HTW).

In accordance with Engineering Regulation (ER) 1165-2-132, Hazardous, Toxic and Radioactive
Waste (HTRW) Guidance for Civil Works Projects, an initial HTRW assessment appropriate for
this project has been completed. There have been no hazardous or toxic wastes identified within
the project area.

10. RELOCATION ASSISTANCE PAYMENTS (Public Law 91-646).

No person or business will require relocation.
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11. RELOCATIONS, ALTERATIONS, VACATIONS AND ABANDONMENTS (Public
Law 85-500).

No governmental structures or facilities that come within the purview of Section 111 of the
Rivers and Harbors Act of 1958 (PL 85-500) approved 3 July 1958 will be affected by the
project.

12. INDUCED FLOODING.

There will be no induced flooding directly associated with this project.

13. MITIGATION.

There will be no mitigation associated with this project.



14. ACQUISITION/ADMINISTRATIVE COSTS.

a. The estimate of the Federal real estate acquisition administrative cost is $15,000. This figure
includes project real estate planning, review and monitoring costs.

b. The Non-Federal sponsor will receive credit towards its share of real estate administrative
project costs incurred for certification. Administrative costs are estimated to be $17,000.

15. SUMMARY OF REAL ESTATE COSTS.

The following cost figures are subject to change prior to construction:

a. Lands and Damages: $ 964,062
Fee (422 acs) $928,400
Temporary Easements $ 35,662

(162.12 acs)

b. Acquisition - Administrative costs (Includes Corps Real Estate planning and monitoring

costs)

Federal $ 15,000

Non-Federal $ 17,000
c. Contingencies (25%) $ 249,015

TOTAL ESTIMATED REAL ESTATE COSTS $1,245,077
16. REAL ESTATE ACQUISITION SCHEDULE.
Acquiring fee/easements is the responsibility of the Non Federal sponsor. Based on the amount
of land needed to be acquired, it will take approximately 12 months to acquire lands after the
Project Cooperation Agreement (PCA) is signed.
17. MAPS.

Real estate maps of the proposed project area are enclosed with this report.
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LAKE SAWGRASS
BREVARD COUNTY, FLORIDA
SECTION 206 — ENVIRONMENTAL RESTORATION REPORT (ERR)

APPENDIX B
ENGINEERING

A. INTRODUCTION

1. General. The project is located in Brevard County on the East Coast of Florida
approximately 15 miles west of the city of Melbourne and south of Highway 192.
The project plan and location map are shown on Plate B-1.

2. Restoration Plan. The restoration plan would involve the removal of muck from
Lake Sawgrass and placing it in the selected disposal area located within the
Sawgrass Lake Water Management Area as shown on Plate B-1. A discussion of
the features of the restoration plan is provided in the main report. This includes a
description of the lake sediments and the method used by the sponsor to estimate
the quantity.

B. HYDROLOGY AND HYDRAULICS

3. Hydraulic Considerations. The proposed removal of sediments from the lake
would not impact the with-project condition in the basin. The effluent from the
disposal area would be pumped into Canal 40 (C-40) south of Canal 1 (C-1).

C. GEOTECHNICAL INVESTIGATIONS

4. Materials Encountered. Subsurface investigations were performed for the design
of Levee 74 North Remainder. Out of this program, 12 core borings and 12 test pits
are applicable to the subject study. Core borings CB-L74N-103 through
CB-L74N-109, borings CB-74NR-1 through CB-74NR-5 and test pits TP-L74NR-3
through TP-74NR-14 were performed along the eastern boundary of the proposed
disposal area. The depth of the borings ranged from 10.5 feet to 15 feet and the test
pits were all excavated to a depth of 10 feet. In general, the borings/test-pits
encountered a layer of poorly-graded sand overlying a layer of clayey sand followed
by interbedded layers of high-plasticity clay, clayey sand, low-plasticity clay and silty
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sand. The density of the sand layers ranged from very loose to medium. The
consistency of the fine-grained soils ranged from very soft to very stiff.

5. Embankment Material. Fill material for the proposed north and south separator
berms will most likely come from side excavation within the disposal area. Materials
classified by the Unified Soil Classification System as GW, GP, GM, GC, SW, SP,
SC, SM, and CL may be used for these berms. Based on the materials encountered
by the borings and test pits discussed above, suitable material will be available in
sufficient quantity to construct both berms.

6. Stability Analysis. Slope stability analyses were performed for the design of
Levee 74 North Remainder using the slope stability program UTEXAS-3. Based on
the analysis of a typical levee section forming the eastern limit of the borrow area, the
side slopes for the containment berms should be 1 vertical to 3 horizontal.

7. Additional Investigations. Prior to completion of Plans and Specifications, material
samples would be obtained at various locations within each lake for the purpose of
classification and laboratory analysis. Analysis would provide the percentages of
sand and organic content as well as other characteristics. This information would be
useful in evaluating the effectiveness of the disposal operation in maintaining the
water quality of the effluent for this project and future projects with similar materials.

D. CONSTRUCTION

8. General. This is an environmental restoration project to remove sediments and
enhance water quality, and there are not any specific hydraulic or navigation design
requirements to be satisfied. Elements of design, design assumptions, and
anticipated methods for construction are presented in the paragraphs that follow.

9. Excavation. The muck in Lake Sawgrass would be removed by a small hydraulic
dredge and pumped into the selected disposal area located within the Sawgrass
Lake Water Management Area. As stated in the main report, dredging would be
performed in sections with emphasis on upstream areas. Approximately three
months prior to the commencement of dredging, the lake would be treated for the
hydrilla.

10. Disposal Area. The disposal area containment berms would be constructed with
material obtained from within the disposal area. A discussion of the berm
construction is provided in the Geotechnical Section above. A temporary weir and
effluent impoundment area would be constructed at the optimum low point within the
disposal area adjacent to Canal 2. A pump would be placed near the impoundment
area to transfer the disposal area effluent by pipeline into Canal 40 to be returned to
the basin.

Additional berms in the form of cross-dikes may be required within the disposal area
to provide for an even distribution of material throughout the area and to prevent
short-circuiting of the dredge effluent.
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11. Construction Procedure. The first order of work would be to construct the
disposal area berms, weir and impoundment area, and installation of the temporary
pump. Excavation of the muck would follow with degrading of the berms and removal
of the weir and pump as the last order of work.

D. RELOCATIONS

12. General. The project sponsor would be responsible for providing all the lands
easements, rights-of-way, relocations, and disposal (LERRD) as required for
construction of the proposed project features.

13. Access Roads. Access to the disposal area would be provided as shown on
Plate B-1. The costs for stabilizing approximately 2 miles of private road and another
2 miles across the sponsors land are included in the Project Cost Estimate.

F. OPERATION AND MAINTENANCE

14. General. The contractor would be responsible for all maintenance during the
construction contract. After completion of the construction contract, the project
sponsor would assume the responsibility for maintaining the project. A discussion of
Operation and Maintenance is presented in the main report.

G. QUANTITIES AND COST ESTIMATE

15. Summary of Costs. The estimates of first cost for construction of the alternative
plans listed below were prepared using M-CACES software and are presented in
Table B-1. The estimate includes a narrative, a summary cost, and a detailed cost
showing quantity, unit cost, and the amount for contingencies for each cost item.

Plan 1. Removal of material from the upstream (south) half of Lake Sawgrass
Plan 2. Removal of material from all of Lake Sawgrass

The costs have been prepared for an effective date of May 2003.
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Wed 21 May 2003 U.S. Army Corps of Engineers TIME 12:04:54

Eff. Date 05/21/03 PROJECT LS&HB5: Lake Sawgrass-Half Lake - Ecosystem Restoration

PROJECT NOTES PLANNING COST ESTIMATE TITLE PAGE 2

DESCRIPTION OF PROJECT

Preliminary cost estimates are hereby prepared for planning purposes for a
Section 206 Environmental Restoration Report for Lake Sawgrass Project.
The study area is located in Brevard County, Florida, aproximately 45 miles

southeast of Orlando, Florida.

Cost estimates included are the removal of 540,000 cubic yards of material
from Lake Sawgrass to improve habitat on 231 of the 462 acres of the lake.

Dredged material will be placed on an upland disposal site. The material will
be spreaded in a thin layer over disposal site that is slated to become a

water management area.

Cost estimate includes 15% of construction costs for contingencies, unknowns

and/or unanticipated conditions.
Real Estate costs is not included in this estimate.
E&D costs were provided by Engineering Division.

Construction Management costs were included at 8.5% of construction cost.



Wed 21 May 2003 U.S. Army Corps of Engineers TIME 12:04:54

Eff. Date 05/21/03 PROJECT LS&HBS: Lake Sawgrass-Half Lake - Ecosystem Restoration
PLANNING COST ESTIMATE SUMMARY PAGE 1
** PROJECT OWNER SUMMARY - Feature (Rounded to 100's) **

1 Cleaning the U/S half L.Sawgrass

1- 09 CHANNEL AND CANALS 2,501,800 375,300 0 2,877,100
1- 30 PLANNING, ENGINEERING & DESIGN 189,600 28,400 0 218,000
1- 31 CONSTRUCTION MANAGEMENT 212,700 31,900 0 244,600

TOTAL Cleaning the U/S half L.Sawgrass 2,904,100 435,600 0 3,339,700



Wed 21 May 2003

Eff. Date

05/21/03

U.S. Army Corps of Engineers

PROJECT LS&HB5: Lake Sawgrass-Half Lake - Ecosystem Restoration
PLANNING COST ESTIMATE
*% PROJECT OWNER SUMMARY - Element (Rounded to 100’s) **

TIME 12:04:54

SUMMARY PAGE 2

1 Cleaning the U/S half L.Sawgrass

1- 09 CHANNEL AND CANALS

1- 09/01 Channels

1- 09/01.01
1- 09/01.16
1- 09/01.20
1- 09/01.99

Mob, Demob & Preparatory Work
Pipeline Dredging

Disposal Area

Associated General Items

TOTAL Channels

TOTAL CHANNEL AND CANALS

1- 30 PLANNING, ENGINEERING & DESIGN
1- 31 CONSTRUCTION MANAGEMENT

TOTAL Cleaning the U/S half L.Sawgrass

540000.00 CY

220,600
1,625,400
234,200
421,700

33,100
243,800
35,100
63,300

253,700
1,869,200
269,300
484,900

2,501,800

189,600
212,700

375,300

28,400
31,900

2,877,100

218,000
244,600

2,904,100

435,600

3,339,700



Wed 21 May 2003
Eff. Date 05/21/03

U.S. Army Corps of Engineers

PROJECT LS&HB5: Lake Sawgrass-Half Lake - Ecosystem Restoration

PLANNING COST ESTIMATE

** PROJECT OWNER SUMMARY - CostItem (Rounded to 100°’s) **

TIME 12:04:54

CONTRACT

171,800
31,800
17,000

220,600

1,625,400

20,000
38,500

4,800
13,700
87,300
57,200
12,700

25,800
4,800
2,500

243,800

197,600
36,500
19,500

0 253,700

[ 1, 869,200

23,000
44,300
5,600

100,400
65,800

0
0
0
0 15,700
[
0
1] 14,600

234,200

31,800
27,000
157,500

35,100

0o 269,300

36,500

181,100

QUANTITY UOM
1 Cleaning the U/S half L.Sawgrass
1- 09 CHANNEL AND CANALS
1- 09/01 Channels
1- 09/01.01 Mob, Demob & Preparatory Work
i- 09/01.01. 1 Mob, Demob & Prep.Work -Dredging
1- 09/01.01. 2 Mob, Demob & Prep.Work- Land Eq.
1- 09/01.01. 3 Prep Work

TOTAL Mob, Demob & Preparatoxy Work
1- 09/01.16 Pipeline Dredging 540000.00 CY
1- 09/01.20 Disposal Area
1- 09/01.20. 1 Clearing for Dikes 8.00 ACR
1- 09/01.20. 2 Const D/A Berms 14000.00 CCY
1- 09/01.20. 3 Install/Remove Weir
1- 09/01.20. 4 Degrade D/A Berms 14000.00 CCY
1- 09/01.20. 5 Flocculant at D/A 540000.00 CY
1- 09/01.20. 6 Inst./Rem Temporary Sump Pump
1- 09/01.20. 7 Construct/Remove Sump
TOTAL Disposal Area

1- 09/01.99 BAssociated General Items
1- 09/01.99. 1 Turbidity Monitoring 5.00 MO
1- 09/01.99. 2 1Inst./Rem Turbidity Barriers 2000.00 LF
1- 09/01.99. 3 Install/Remove Pipeline to C40 10600.00 LP
1- 09/01.99. 4 Access Road Improvements 36000.00 SY

TOTAL Associated General Items

TOTAL Channels

TOTAL CHANNEL AND CANALS

1- 30 PLANNING, ENGINEERING & DESIGN
1- 31 CONSTRUCTION MANAGEMENT

TOTAL Cleaning the U/S half L.Sawgrass

205,400

0
[ 31,100
0
0

236,200

2,501,800

189,600
212,700

2,904,100

375,300

28,400
31,800

0 2,877,100

0 218,000
1] 244,600

[ 3,339.700
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Wed 14 May 2003 U.S. Army Corps of Engineers TIME 10:51:13
Eff. Date 05/06/03 PROJECT LS&HB4: Lake Sawgrass - All the Lake - Ecosystem Restoration
PROJECT NOTES PLANNING COST ESTIMATE TITLE PAGE 2

DESCRIPTION OF PROJECT
Preliminary cost estimates are hereby prepared for planning purposes for a
Section 206 Environmental Restoration Report for Lake Sawgrass Project.

The study area is located in Brevard County, Florida, aproximately 45 miles

southeast of Orlando, Florida.

Cost estimates included are the removal of 1,080,000 cubic yards of material

from Lake Sawgrass to improve habitat on 462 acres of the lake.

Dredged material will be placed on an upland disposal site. The material will
be spreaded in a thin layer over disposal site that is slated to become a

water management area.

Cost estimate includes 15% of construction costs for contingencies, unknowns

and/or unanticipated conditions.
Real Estate costs is not included in this estimate.
E&D costs were provided by Engineering Division.

Construction Management costs were included at 8.5% of construction cost.



Wed 14 May 2003 U.S. Army Corps of Engineers TIME 10:51:13

Eff. Date 05/06/03 PROJECT LS&HB4: Lake Sawgrass - All the Lake - Ecosystem Restoration
PLANNING COST ESTIMATE SUMMARY PAGE 1

** PROJECT OWNER SUMMARY - Feature (Rounded to 100’s) **

1 Cleaning All Lake Sawgrass

1- 09 CHANNEL AND CANALS 4,226,600 634,000 0 4,860,600
1- 30 PLANNING, ENGINEERING & DESIGN 189,600 28,400 0 218,000
1- 31 CONSTRUCTION MANAGEMENT 359,300 53,900 0 413,200

4,775,500 716,300 0 5,491,800

TOTAL Cleaning All Lake Sawgrass



Wed 14 May 2003
Eff. Date 05/06/03

PROJECT LS&HBA4:

U.S. Army Corps of Engineers

PLANNING COST ESTIMATE
** PROJECT OWNER SUMMARY - Element (Rounded to 100’'s) **

Lake Sawgrass - All the Lake - Ecosystem Restoration

TIME 10:51:13

SUMMARY PAGE 2

1

1-

1-
1-

1-

Cleaning All Lake Sawgrass

09 CHANNEL AND CANALS

09/01 Channels

09/01.01
09/01.16
09/01.20
09/01.99

Mob, Demob & Preparatory Work
Pipeline Dredging

Disposal Area

Associated General Items

TOTAL Channels

TOTAL CHANNEL AND CANALS

30 PLANNING, ENGINEERING & DESIGN
31 CONSTRUCTION MANAGEMENT

TOTAL Cleaning All Lake Sawgrass

1080000 CY

220,600
3,218,400
340,500
447,100

4,226,600

189,600
359,300

4,775,500

33,100
482,800
51,100
67,100

634,000

28,400
53,900

716,300

0 253,700
0 3,701,200
0 391,600
0 514,200

0 4,860,600

0 218,000
0 413,200

0 5,491,800



Wed 14 May 2003 U.S. Army Corps of Engineers TIME 10:51:13
Eff. Date 05/06/03 PROJECT LS&HB4 : Lake Sawgrass - All the Lake - Ecosystem Restoration
PLANNING COST ESTIMATE SUMMARY PAGE 3
** PROJECT OWNER SUMMARY - CostItem (Rounded to 100’s) **

1 Cleaning All Lake Sawgrass
1- 09 CHANNEL AND CANALS
1- 09/01 Channels

1- 09/01.01 Mob, Demob & Preparatory Work

1- 09/01.01. 1 Mob, Demob & Prep.Work -Dredging 171,800 25,800 0 197,600
1- 09/01.01. 2 Mob, Demob & Prep.Work- Land Eq. 31,800 4,800 0 36,500
1- 09/01.01. 3 Prep Work 17,000 2,500 0 19,500

TOTAL Mob, Demob & Preparatory Work ' 220,600 33,100 0 253,700
1- 09/01.16 Pipeline Dredging 1080000 CY 3,218,400 482,800 0 3,701,200

1- 09/01.20 Disposal Area

1- 09/01.20. 1 Clearing for Dikes 8.00 ACR 20,000 3,000 0 23,000
'

1- 09/01.20. 2 Const D/A Berms 14000.00 CCY 38,500 5,800 0 44,300

1- 09/01.20. 3 1Install/Remove Weir 4,800 700 0 5,600
’

1- 09/01.20. 4 Degrade D/A Berms 14000.00 CCY 13,700 2,000 0 15,700

1- 09/01.20. 5 Flocculant at D/A 1080000 CY 174,600 26,200 0 200,800
'

1- 09/01.20. 6 Inst./Rem Temporary Sump Pump 76,300 11,400 0 87,700
’

1- 09/01.20. 7 Construct/Remove Sump 12,700 1,900 0 14,600
’

TOTAL Disposal Area 340,500 51,100 4] 391,600

1- 09/01.99 Associated General Items

1- 09/01.99. 1 Turbidity Monitoring 9.00 MO 57,200 8,600 0 65,800
’

1- 09/01.99. 2 Inst./Rem Turbidity Barriers 2000.00 LF 27,000 4,100 o 31,100
’

1- 09/01.99. 3 Install/Remove Pipeline to C40 10600.00 LF 157,500 23,600 0 181,100
,

1- 09/01.99. 4 Access Road Improvements 36000.00 SY 205,400 30,800 0 236,200

TOTAL Associated General Items 447,100 67,100 0 514,200
’

TOTAL Channels 4,226,600 634,000 0 4,860,600

TOTAL CHANNEL AND CANALS 4,226,600 634,000 0 4,860,600

1- 30 PLANNING, ENGINEERING & DESIGN 189,600 28,400 0 218,000
’

1- 31 CONSTRUCTION MANAGEMENT 359,300 53,900 0 413,200
’

TOTAL Cleaning All Lake Sawgrass 4,775,500 716,300 0 5 421 900
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ENVIRONMENTAL ASSESSMENT
LAKE SAWGRASS
BREVARD COUNTY, FLORIDA

PRELIMINARY FINDING OF NO SIGNIFICANT IMPACT

| have reviewed the information analyzed in the Environmental Assessment
(EA) for the proposed action, reflecting pertinent information obtained from other
agencies having jurisdiction by law and/or special expertise. | conclude that the proposed
action would not significantly impact the quality of the human environment and does not
require an Environmental Impact Statement. Reasons for this conclusion are in
summary:

a. The proposed action includes restoration of the entire area of Lake
Sawgrass by hydraulic dredging, with placement of dredged material into a 422 acre
disposal site.

b. A Fish and Wildlife Coordination Act Report has been prepared. This
report indicates no objection by the Department of the Interior, as well as full
compliance with the Endangered Species and Fish and Wildlife Coordination Acts. The
proposed action would not jeopardize the continued existence of any threatened or
endangered species or adversely impact any designated critical habitat.

c. The proposed project has been determined to be consistent with the Florida
Coastal Zone Management Program and has received concurrence of the State of
Florida.

d. Historic properties eligible for listing on the National Register of Historic
Places have been recorded in the project Area of Potential Effect. Further cultural
resources investigations are ongoing and will be completed prior to construction in order
to fulfill the requirements of the National Historic Preservation Act.

ROBERT M. CARPENTER Date
Colonel, Corps of Engineers
Commanding
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ENVIRONMENTAL ASSESSMENT

LAKE SAWGRASS
Brevard County, Florida

1 PROJECT PURPOSE AND NEED

1.1 PROJECT AUTHORITY.

This project is authorized under Section 206 of the Water Resources
Development Act (WRDA) of 1996 (PL 104-303) as amended. The act reads, in
part, as follows: “The Secr etary may carry out an aquatic ecosystem restoration
and protection project if the Secretary determines that the project — (1) will
improve the quality of the environment and is in the public interest; and (2) is
cost-effective.”

1.2 PROJECT LOCATION.

Lake Sawgrass is located in Brevard County, Florida, which is approximately
midway down the Atlantic Coast of Florida. The study area (shown in Figure 1)
is approximately 20 miles southwest of Cocoa Beach, 45 miles southeast of
Orlando, FL, or 15 miles west of Melbourne. The lake is located in the central
portion of Brevard County, which is comprised primarily of natural marshes and
agricultural/undeveloped areas. Lake Sawgrass is located upstream (south) of
Lake Washington. The disposal site is located in the Sawgrass Lakes Water
Management Area (SLWMA) which is located immediately southeast of Lake
Sawgrass. The SLWMA is a 2,240-acre tract contiguous with the Three Forks
Marsh Conservation Area to the south and terminates near US192 to the north.
See Figure 2.
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1.3 PROJECT NEED OR OPPORTUNITY.

Lake Sawgrass (462 acres) has been adversely impacted by the accumulation of
soft uncompacted organic sediments. The accumulations of these sediments have
been related to changes in historical drainage patterns and the proliferation of
exotic plants (Cox et al. 1976). Historically, bottom sediments in Lake Sawgrass
were comprised of a compacted fibrous organic peat underlain by sand and clay
deposits (Lowe et al. 1984). In the past 40 years however, these fibrous peat
deposits have been buried under an increasing layer of poorly consolidated
sedimentary peat, which is highly flocculent and easily resuspended. This
unconsolidated layer of muck consists of organic ooze that contains large
fragments and incompletely decomposed plant detritus.

An old report on the Upper St. Johns Basin produced by the Central and Southern
Flood Control District indicated that the portion of the basin south of Lake
Washington originally contained 680 square miles of floodplain during a severe
flood. By 1957, only 250 square miles of this floodplain remained. Concurrent
with extensive drainage activities and flow alterations, sediment accumulation
rates in Lake Sawgrass increased significantly (Cox 1976; Lowe et al. 1984;
Brenner 1997). Organic sedimentation rates were further exacerbated by the
proliferation of exotic vegetation. Prior to the 1970's, water hy acinth (Eichhornia
crasspies) infestations were a significant problem in the Upper Basin lakes.
Because there was no ongoing maintenance control program in place at the time,
water hyacinths would occasionally nearly completely cover Lake Sawgrass (D.
Cox pers. comm.). These dense hyacinth infestations likely were a primary
reason for the loss of the native submersed plant communities and for increased
organic sedimentation. Because of its high productivity and rapid growth, dense
water hyacinths have been reported to deposit up to 12 inches of organic detritus
to the bottom sediments within a single year depending on the productivity of the
system. Extensive aerial treatments and subsequent die-off of these infestations
also contributed additional organic material and further stressed native plant
communities. By the 1980’s a maintenan ce control program for water hyacinths
was in place, but hydrilla (Hydrilla verticillata) was becoming a problem. In 1994,
a survey completed by the Florida Department of Environmental Protection (DEP)
stated that hydrilla infestation in Lake Sawgrass was measured at approximately
88% of the lakes surface area. Hydrilla has been shown to contribute up to 1.2
tons per acre per year of dry organic matter to sediments.

Accumulation of organic sediments has degraded the value of Lake Sawgrass.
Historically this lake was renowned for excellent largemouth bass (Micropterus
salmoides) fishing. Conditions within the lake have deteriorated to the point that
bass fishing is currently considered to be very poor and reproduction of all
sportfish within the lakes is severely limited (D. Cox pers. comm.). Largemouth



bass and other Centrarchids typically nest in shallow water on firm substrates. In
many Florida lakes bass have been documented to nest on firm fibrous peat
substrates but they will avoid unconsolidated muck (Bruno et al. 1990). In such
areas they are restricted to nesting on the rhizomes of plants such as spatterdock
(Nuphar luteum). Lakes in the Upper Basin also typically undergo dissolved
oxygen sags during the later summer months (Cox et al. 1976; Lowe et al.
1984). Because the unconsolidated muck has a high chemical and biological
oxygen demand and is easily resuspended by wind or currents, it is likely that the
volume of this material currently present in Lake Sawgrass contributes to the
frequency, intensity and duration of these events. In addition, aeration of the
lakes due to wind mixing is limited by dense hydrilla. This may help explain the
increasing frequency of fish kills that have occurred in this lake during the past
twenty years (D. Cox pers. comm.).

Continued sedimentation in Lake Sawgrass will further diminish the remaining
habitat for fisheries, and likely result in continuing fish Kkills. In addition, because
these flocculent sediments may be resuspended and transported downstream
during major storm events (Cox et al. 1976), they may eventually adversely
affect water quality and habitat conditions downstream in Lake Washington. Lake
Washington currently supports a valuable sport-fishery and is the main drinking
water supply for the City of Melbourne. If Lake Sawgrass were dredged, it would
again provide valuable habitat for fish and wildlife resources and cease to have
detrimental impacts on Lake Washington. This would result in improved water
quality and greatly improve fisheries habitat.

1.4 RELATED ENVIRONMENTAL DOCUMENTS.

The river basin is also the site of the Upper St. Johns River Basin (USJRB)
Project, which is a 2,000 square mile flood control project. The project is
designed to provide flood damage reduction and recreational benefits to the area.
Current ongoing documents include a Supplement 1 to the Final Environmental
Impact Statement (EIS) on Proposed Modifications to Project Features North of
the Fellsmere Grade, restoration of Lake Hell ‘n Blazes, and the C-1 Re-diversion
Project. In addition, a future National Environmental Policy Act (NEPA) document
is planned that will evaluate and help determine the final water management plan
for the SLWMA.

1.5 DECISIONS TO BE MADE.

The District Engineer of the U.S. Army Corps of Engineers, Jacksonville District,
must decide whether to perform ecosystem restoration within Lake Sawgrass or
choose the no action alternative. These activities are described in Section 2.1. If
he decides to perform ecosystem restoration, he must decide whether to fully or
partially restore the lake.



The District Engineer must also determine if the selected alternative would or
would not be a major Federal action, significantly affecting the quality of the
human environment. If he makes a preliminary determination that it would not
significantly affect the quality of the human environment, then he can prepare an
Environmental Assessment (EA) and unsigned FONSI (Finding of No Significant
Impact) and release it for a 30-day public review period before deciding if an EIS
is required. However, if the District Engineer immediately determines that the
selected alternative would significantly affect the quality of the human
environment, then an EIS and Record of Decision (ROD) must be prepared and
signed before the Lake Sawgrass Restoration Project could proceed. If the public
agrees with the conclusions of the EA and unsigned FONSI during the 30-day
review period then the FONSI can be signed and the project can move forward
into the next phase, which is plans and specifications.

1.6 RELEVANT ISSUES

The following issues were identified to be relevant to the proposed action and will
be further evaluated:

a. Impacts to area vegetation,

b. Presence of rare, threatened, or endangered species, and

c. Water quality.

Other issues that are covered include: fish and wildlife resources, historic
properties, recreation, aesthetics, navigation, and socio-economics.

1.7 AGENCY GOAL OR OBJECTIVE

Goals of this project include restoring quality fisheries habitat in Lake Sawgrass,
creating habitat for native, rooted emergent, submersed, and floating aquatic
vegetation, minimizing exotic invasive species, as well as providing protection of
the capacity and quality of the potable water supply and protecting fish and
wildlife habitat in Lake Washington by improving existing water quality in Lake
Sawgrass.

1.8 PERMITS, LICENSES, AND ENTITLEMENTS

A Water Quality Certification (WQC) and Environmental Resource permit would
be required from the State of Florida prior to construction activities.



2 ALTERNATIVES
2.1 DESCRIPTION OF ALTERNATIVES

2.1.1 ALTERNATIVE #1 NO ACTION

This alternative assumes there would be no project implemented with Federal
funds. Lake Sawgrass would continue to accumulate muck and degrade. Habitat
would continue to decline, and water quality downstream in Lake Washington
would eventually be adversely affected.

2.1.2 ALTERNATIVE #2 DREDGING UPSTREAM (WEST) HALF OF LAKE
SAWGRASS

Alternative 2 consists of hydraulically dredging the upstream half of Lake
Sawgrass. Approximately 540,000 cubic yards of material would be removed
from the lake. Refer to the main report for details describing this alternative and
the disposal site. The material would be pumped a distance of over a mile to a
422-acre disposal site located northeast of the lake. The site would use the
existing levee along C-2 for its western boundary. The north, south, and east
boundaries would be established by small temporary two foot high berms
constructed of insitu material within the disposal area. See figure 2. A weir and
sump would be installed at the southwest corner of the disposal site. Excess
waters would be pumped from the sump area to C-40 and would then eventually
return to the headwaters of the basin. More details are in the main report in
Section 4.7. There would be a decrease of approximately 231 acres of mud flats
with an equal amount of exposed hard bottom and sandy area after dredging.
Water depth in Lake Sawgrass would increase by up to three feet. Some areas in
the bottom of the lake would likely still contain sediments. The combination of
different depths of water and hard and soft substrates would provide greater
opportunity for diverse habitat for a variety of fish and invertebrates. Water
depths in many parts of the lake would be sufficient for use by the largest
freshwater fish. Hydrilla would be removed as part of the dredging.

2.1.3 ALTERNATIVE #3 COMPLETE DREDGING OF LAKE SAWGRASS

Alternative 3 involves dredging approximately 1.08 million cubic yards of
unconsolidated muck from the bottom of Lake Sawgrass. Refer to the main
report for details describing this alternative and the disposal site. The material
would be pumped a distance of over a mile to a 422-acre disposal site located
northeast of the lake. The site would use the existing levee along C-2 for its
western boundary. The north, south, and east boundaries would be established
by small temporary two foot high berms constructed of insitu material within the
disposal area. See figure 2. A weir and sump would be installed at the
southwest corner of the disposal site. Excess waters would be pumped from the



sump area to C-40 and would then eventually return to the headwaters of the
basin. More details are in the main report in Section 4.7. There would be a
decrease in water depths of approximately 462 acres of mud flats with an equal
amount of exposed hard bottom and sandy area after dredging. There would be
an increase of up to approximately three feet in Lake Sawgrass.

2.2 PREFERRED ALTERNATIVE(S)

The preferred alternative is number three, which involves dredging the entire area
of Lake Sawgrass, providing optimum habitat enhancement.

2.3 COMPARISON OF ALTERNATIVES

Table 1 lists alternatives considered and summarizes the major features and
consequences of the proposed action and alternatives. See section 4.0
Environmental Effects for a more detailed discussion of impacts of alternatives.



Table 1: Summary of Direct and Indirect Impacts

ALTERNATIVE | Alternative #1 Alternative #2 - Alternative #3

No. Action Partially:Dredge Lake Completely Dredge

ENVIRONMENTAL. | (Status Quo) Sawgrass Lake Sawgrass

FACTOR '

VEGETATION Nuisance vegetation Positive impacts in lake by | Positive impacts in

/WETLANDS would continue to removal of nuisance lake by removal of
accumulate in the vegetation. Temporary nuisance vegetation.
lakes, no impact to impact to wetlands in Temporary impact to
disposal area disposal area* wetlands in disposal

area

PROTECTED Poor fisheries and Positive impacts provided | Positive impacts

SPECIES habitat for wading to fisheries may benefit provided to fisheries
birds and larger wading birds, & wood may benefit wading
species such as wood | storks* birds, & wood storks
storks

FISH AND Fish and wildlife Improved habitat for fish Improved habitat for

WILDLIFE habitat would and wildlife* fish and wildlife

RESOURCES continue to decline

WATER QUALITY

No immediate effect,
water quality would
continue to decline

Improved clarity,
increased oxygen levels,
lower nutrient levels*

Improved clarity,
increased oxygen
levels, lower nutrient
levels

HTRW No impact No impact No impact
RECREATION Recreational fishing Improvements in boating Improvements in
would continue to access and recreational boating access and
decline fishing * recreational fishing
AESTHETICS No impact Temporary impact due to Temporary impact due
dredge & construction to dredge &
equipment construction
equipment
NAVIGATION Limited access to Improved navigation* Improved navigation
boats would continue
HISTORIC No impact No archeological or No archeological or
PROPERTIES historical findings likely to | historical findings
be present likely to be present
ECONOMICS No impact Positive impact* Positive impact

(Recreation, tourism)

(Recreation, tourism)

* Impacts would be short-term due to remaining material in lake is anticipated to
redistribute over entire lake within one year.




3 AFFECTED ENVIRONMENT

The Affected Environment section briefly describes the current environmental
resources of the areas and the areas that would be affected if any of the
alternatives were implemented.

3.1 GENERAL ENVIRONMENTAL SETTING

Lake Sawgrass is located in Brevard County, Florida, which is approximately
midway down the Atlantic Coast of Florida. The lake is located in the central
portion of the county, which is comprised of natural marshes and agricultural
areas. Lake Sawgrass is upstream (south) of Lake Washington, which is the first
large lake, at 2828 surface acres, in the upper St. Johns River Basin. Lake
Sawgrass has 459 surface acres. The Upper St. Johns River Basin encompasses
over 190,000 acres of wetlands (figure 1). It is one of the largest natural
marshes in the state of Florida. It is a key area for the preservation of biological
diversity due to the variety of habitats present and because of its large area.
Currently, Lake Sawgrass has poor habitat due to increased sediments.
Additional information on existing conditions can be found in Section 4.1 of the

Main Report.

3.2 VEGETATION

3.2.1 SOILS

The proposed disposal site is located in the SLWMA. The soils that make up this
area are poorly to very poorly drained hydric soils and facultative soils.
Approximately 15% of this area is comprised of hydric soils and the remaining
85% is facultative soils.

a) Hydric soils - The water table is generally within a depth of 10
inches for 6 to 12 months in most years and between 10 and 40 inches for the
rest of the year. Water can stand on the surface for up to 6 months each year.
These soils support vegetation that is typical of freshwater marshes which may
include maidencane, sawgrass, cattail, flags, and sparse to dense thickets of
buttonbush. The Chobee sandy loam and Floridana sand typically support
vegetation such as sand cordgrass and swamp hardwoods and cypress cover a
few areas.

b) Facultative soils - The water table is generally within a depth
of 10 inches for 1 to 6+ months in most years and typically between 10 and 40
inches for up to 6 months. Water rises above the surface for 2 to 7 days from 1
to 3 months. The natural vegetation supported by these facultative soils are sand
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cordgrass, maidencane, saw palmetto, cabbage palm, gallberry and runner oak.
On low ridges the vegetation is an open forest of slash or longleaf pine, live oak
and cabbage palm with an understory of native grasses.

3.2.2 PLANT COMMUNITIES

3.2.2.1 Vegetation within Lake Sawgrass

Native species that expand with disturbances or changes in water levels are
called pioneer species such as willow (Salix spp.), primrose willow (Ludwigia
octovalvis/peruviana), smartweed (Polygonum desiflorum), and cattails (Typha
spp.). These species are the dominant shoreline vegetation and have little value
for fisheries when in dense clumps. When native vegetation impacts navigation,
water flow and habitat issues it is classified as nuisance vegetation. There are
several islands present in the inflows and outflows of Lake Sawgrass. Originally,
these islands were floating vegetation mats that have settled on the lake bottom
since 1996 (also the shoreline contours may have changed with plant growth). A
1994 map produced by St. Johns River Water Management District (SJRWMD)
indicated the following surface acreages for the headwater lakes: Lake Sawgrass
(459), Lake Hell 'n B lazes (258), Little Lake Sawgrass (79) and connecting river
sections (160). A 1969 publication called the Florida Lakes: Part lll Gazetteer had
the following acreages, which included adjacent marsh: Lake Sawgrass (407),
Lake Hell 'n Blaz es (381), and Little Lake Sawgrass (74). The best method
would be to compare older aerial photos of the sites to approximate the historic
shoreline under average water flows. These lakes have had hydrilla present since
1984 and which has historically reached 100 % coverage. This plant grows from
the lake bottom up to the water surface where it extensively branches. This
branching can completely fill the water column and precludes navigational access
and water flow. Hydrilla forms a runner system similar to yard grass both in size
and stem thickness with underground reproductive structures called tubers. The
majority of these tubers, 90%, are found within 7.25 inches of the surface and
the remaining 10% by 10.88 inches. The non-native floating plants water
hyacinth (Eichhornia crassipes) and waterlettuce (Pistia stratiotes) are distributed
throughout the upper basin system and preclude navigation under rare conditions
only due to lack of treatment.

Additional information on vegetation is presented in the Fish and Wildlife
coordination Act Report (CAR) located in Appendix A.

3.2.2.2 Vegetation within the proposed disposal area

The disposal area portion of the SLWMA is around 90% wetland according to
2000 vegetation maps provided by SURWMD with only a small portion of upland
located in the northwest corner. More detailed information about vegetation in
the SLWMA can be found in the CAR located in Appendix A.
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3.2.2.3 Plant Management

Lake Sawgrass is typically infested with hydrilla at different rates depending on
the year and the amount of treatment recently received. During the year of and
the year following treatment very little hydrilla is usually observed. In the past,
Lake Sawgrass has been infested at rates of up 88% when treatment has been
limited. Hydrilla, as well as other invasive aquatic plants on Lake Sawgrass, is
under a maintenance program that is managed by the SUWMD (website address:
sjr.state.fl.us/programs/index.html) and DEP (website address:
www.dep.state.fl.us/lands/invaspec/2ndlevpgs/Aquaticplints.htm). Hydrilla has
been treated infrequently in the past due to it being a low priority and funding
constraints. To date, treatment for Hydrilla has occurred approximately every 4
years. There is presently (spring of 2002) a treatment that is taking place on
Lakes Hell ‘'n Bl azes and Sawgrass that has nothing to do with this proposed
project. This treatment is a result of the increase in funding DEP received for
Invasive Species Management. However beginning in September 2002 the State
of Florida will greatly increase expenditures to the invasive species program.
Consequently, hydrilla treatments statewide are expected to occur on a more
regular basis.

3.3 THREATENED AND ENDANGERED SPECIES
The following federally listed species may occur in the project area.

3.3.1 EAGLE

The threatened bald eagles generally nest near large rivers, lakes or estuaries
where they feed primarily on fish and water-dependent birds. Nesting habitat for
Bald eagles includes the nest tree, usually a live pine (Pinus spp.) bald cypress
(Taxodium spp.), and perch and roost sites. In Florida, most nests are found
within five miles of water.

3.3.2 AUDUBON’ S CRESTED CARACARA

The threatened Audubon’s cr ested caracara is a large, boldly patterned raptor,
with a crest and unusually long legs. It is a Florida resident, diurnal, long-lived,
and non-migratory. Cabbage palms and live oaks are the most often used nesting
substrates (Layne, 1996). There is only one known active nest in Brevard
County, at Viera.

3.3.3 WOODSTORK

The endangered wood stork is a large, long-legged wading bird. Wood storks
have been documented nesting in the USJRB, in close proximity to the St. Johns
Marsh Conservation Area (SJMCA). Aerial surveys conducted between 1993 and
1995 documented up to 1,300 wood storks and 296 nests in the USJRB
(Hoffman, 1996). Wood storks were observed foraging in a pasture near the
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project area. This species forages in freshwater marshes, seasonally flooded
ditches, or almost any shallow wetland depression where fish tend to become
concentrated as the area dries (Kahl, 1964). Multiple thousands of nesting pairs
of wood storks were documented as being around Lakes Sawgrass and Hell ‘n
Blazes in the past by Dr.’s Alan an d Helen Cruckshank, noted ornithologists from
the area (FWC correspondence dated February 18, 2002).

3.3.4 SNAIL KITE

The endangered snail kite is a medium sized raptor that is distributed in south and
central Florida. Critical habitat was designated in August 1977. The project area
is not within critical habitat. Within the USJRB, snail kites are found primarily in
the Blue Cypress Water Management Area, south of the Fellsmere Grade. Up to
100 birds and 60 nests have been documented (Miller et al. 1996). Snail kites
have been observed in the SUMCA, presumably using the area for foraging
purposes.

3.3.5 EASTERN INDIGO SNAKE

The threatened eastern indigo snake is a large, black, non-venomous snake that
occurs throughout the Upper Basin Project. This species is found in a variety of
habitats from pine and scrubby flatwoods, high pine, dry prairie, edges of
freshwater marshes, agricultural fields, coastal dunes and human altered habitats
(Moler, 1996). Eastern indigo snakes have been observed along the levees in the
Three Forks Marsh Conservation Area and SUMCA.

3.3.6 WHOOPING CRANE

The endangered whooping crane measures four to five feet tall, and is the tallest
bird in North America. Preferred habitat for nesting includes lake margins or
among rushes and sedges in marshes and meadows where water is from 8 to 18
inches deep. When nesting marshes become dry, most cranes will forego nesting
altogether (Nesbitt, 1996). Emergent vegetation such as bulrushes and cattails
provide protection from disturbance by humans and terrestrial predators.

The proposed disposal area is comprised mainly of wet prairies, which have a
state ecological status of S4, or uncertain state rank and are becoming
increasingly rare. Wet prairies support both terrestrial and wetland species and
therefore have a high potential usage by listed species. In fact, birds that are
tactile feeders, such as the wood stork and roseate spoonbill, are attracted to
these areas when drawdowns occur and fish populations are concentrated.
Maintaining ecotonal wet prairies that exist within the SLWMA is important for
the preservation of this diminishing community type and essential for preserving
landscape diversity. Threatened and Endangered species that are typically found
in such areas are Chaff seed, Audubon’s crested caracara, Eastern indigo snake,
and a variety of listed birds to include wood stork, limpkin, little blue heron,
snowy egret, tricolored heron, white ibis, sandhill crane, and whooping crane.
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3.4 FISH AND WILDLIFE RESOURCES

Largemouth bass telemetry investigations conducted by the Florida Fish and Wildlife
Conservation Commission (FWC) have determined that Lakes Sawgrass, Hell ' n
Blazes, and Washington operate as a single fishery. Spawning areas within Lake
Sawgrass has been lost to the buildup of flocculent organic sediment and dense
hydrilla infestation. This lake has acted as catchment basins for flocculent organic
materials arising from agricultural runoff and marsh detritus, including water
hyacinth and hydrilla. Lake Washington is also being adversely impacted by this
sedimentation. In 1992, during a high water event, large amounts of organic sediment
and hydrilla moved downstream into Lake Washington. The high biological oxygen
demand (BOD) created by this event led to the death of approximately 13,000 fish along
the eastern shore of Lake Washington.

Fish collected from within Lake Sawgrass include fresh water species, such as
gar (Lepisosteus spp.), bowfin (Amia calva), bluegill (Lepomis macrochirus),
channel catfish (/ctalurus punctatus), largemouth bass (Micropterus salmoides),
and black crappie (Pomoxis nigromaculatus). Numerous species of wading birds
and ducks inhabit the lakes as well as mammals and reptiles. The US. Fish and
Wildlife Service has prepared a Coordination Act Report (refer to Appendix A) that
lists many of the wildlife species present in the project area. )

Additional information in invertebrates, fisheries, reptiles and amphibians,
avifauna, waterfowl, and mammals that inhabit the area are presented in
Appendix A, the Fish and Wildlife Coordination Act Report.

3.5 WATER QUALITY

Water quality in Lake Sawgrass has been adversely impacted by organic
sedimentation retention. Sedimentation has resulted in destruction of fish and
wildlife habitat and the loss of spawning areas within the lake. These adverse
effects are also moving downstream to Lake Washington, which serves as the
potable water supply for the city of Melbourne, FL. Continued degradation by
sediment impoundment facilitating hydrilla expansion would continue to decrease
habitat for fisheries, possibly resulting in fish kills, and eventually compromising
the water quality of Lake Washington. In a study by Azurea, Inc., examination of
the data in tabular form and shown on the graphs of sedimentation rates through
time for the most complete core samples indicate that high sedimentation rates
were frequently associated with flood events and/or physical disturbance.
Apparently sedimentation has stabilized or even slowed in Lake Sawgrass during
the last 10 to 15 years while sedimentation has steadily increased in the north
end of Lake Washington. This confirms that the upper lakes, Hell ‘n Blaz es and
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Sawgrass, are nearly full and more sediments are being transported into Lake
Washington.

3.6 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE

In 1994, Azurea, Inc. and Environmental Laboratories, Inc. were contracted to
collect and chemically analyze sediments from Lake Sawgrass. This was to
determine if the sediments in these lakes could be safely moved to an upland
disposal site. They were analyzed for heavy metals content and selected
pesticide concentrations.

Three samples were taken in each lake and the average results are shown in
Table 2. All samples of heavy metals were below the No Observable Effect Level
(NOEL). These results indicate that the heavy metal contaminants are not present
in levels that exceed the U.S. Environmental Protection Agency (EPA) Region IV
Sediment Screening Criteria for hazardous waste sites, or the Florida Department
of Environmental Protection (FDEP) Soil and Sediment Cleanup Goals Criteria.
Therefore, it has been determined the excavation and placement of these
materials should not cause degradation of water quality or the disposal site. All
pesticides tested were below detectable levels.

Table 2
Average results of analysis of three core samples from Lake Sawgrass

Lake Sawgrass

Bulk Density 0.250 g/cc
Water Content 78.533 %
Volatile Solids 24.46 %
Lead 5.1 ng/g
Cadmium 0.14 pg/g
Copper 14.67 pg/g
Arsenic 1.6 ng/g
Chromium 9.0 pg/g
Mercury < 0.1 ng/g

* All chlorinated hydrocarbon and organophosphate pesticides tested were below
detectable levels.

3.7 RECREATION AND NAVIGATION

As previously discussed, the lake is used for recreational fishing and boating. The
coverage of hydrilla impacts the ability of small motorboats to access the lake.
Also, the amount of water in the system impacts navigation. During low water
periods, the lake is not navigable by outboard motorboats. Airboats are required
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to access most of the shoreline during low water periods and heavy hydrilla
infestations.

3.8 HISTORIC PROPERTIES

Humans have occupied the Florida peninsula for at least 12,000 years. Extensive
occupation of the project area began during the Middle Archaic period, about
5,000 B.C. A reconnaissance level cultural resources survey was conducted
within the Upper St. Johns River flood control project (Campbell et. al. 1984).
The survey did not investigate this project area, but predictions can be made from
their investigations nearby. Campbell et al. found that pre-Columbian
archeological sites are found predominately in oak-palm hammocks and
hackberry-cabbage palm hammocks, and on undifferentiated flatwoods.

Recorded sites include 8BR20 between Lake Sawgrass and Lake Hell ‘n Blaz es
and 8BR21 east of Lake Hell ‘n Blazes. Neither of these sites will be affected by
the project. Additional sites include 8BR22, soil banks along C-1 at SE corner of
Section 30 and 8BR214, Bull Head Hammock at NE corner of section 30 close to
the proposed berm. 8BR214 may be impacted by construction of the berm for
the disposal site. Coordination with the State Historic Preservation Office (SHPO)
is ongoing.
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4 ENVIRONMENTAL EFFECTS

This section is the scientific and analytic basis for the comparisons of the
alternatives. See table 1 in section 2.0 Alternatives, for summary of impacts.
The following includes anticipated changes to the existing environment including
direct, indirect, and cumulative effects.

4.1 GENERAL ENVIRONMENTAL EFFECTS

The general environmental effects from this project involve improvements the
waters, shorelines, and bottom of Lake Sawgrass. These waters provide
essential habitat for diverse flora and fauna, such as fish and invertebrate
populations; birds and wildlife; as well as endangered and threatened species.
Additional information on effects can be found in the Main Report.

4.2 VEGETATION

4.2.1 IMPACTED AREAS

Two areas where vegetation would be affected are in the lake itself and in the
disposal area. The lake is inhabited by invasive vegetation (mainly hydrilla) that
has negatively impacted sports fish productivity. To date, the spring 2002
treatments have been effective in removing the plant biomass from Lake
Sawgrass. In the preferred alternative, Alternative 3, root crowns and tubers
would be removed along with the muck (approximately 1.08 million cubic yards)
from Lake Sawgrass. Removal of the nuisance vegetation and muck would allow
natural recruitment of vegetation to occur. Once the hydrilla, hydrilla tubers, and
hydrilla turions are removed the seed source and reproduction potential of hydrilla
would be greatly reduced. With reduced nutrients in the water column and soil
(since the lake would be dredged down to fibrous peat), the hydrilla should come
back more slowly. Also, as mentioned in the previous section on vegetation
(section 3.2), the State of Florida, beginning in 2002, has increased funding to its
invasive species program; therefore, hydrilla treatments statewide are expected to
occur on a more regular basis. The lake would also be a higher priority to the
State for treatment due to its increased environmental and recreational values if
this project were implemented. With increased management, more diverse
aquatic plant community(ies) would be expected to develop within the lake. The
hydrilla could be treated prior to dredging. This would eliminate the need to place
it in an alternative disposal site and it would be more cost effective than dredging
and transporting. Treatments would need to be coordinated with DEP for timing
and cost. It would take approximately one month for the plants to fall out and
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decompose before effective dredging could occur. The dredged material would
most probably have many tubers, which would be viable and could cause
infestations in the disposal site. This is addressed as an operation and
maintenance issue in the main report, Section 6.2 Operations and Maintenance
section.

In alternative #2, which involves dredging only the upstream half of Lake
Sawgrass, there would be less invasive vegetation and muck (approximately
540,000 cubic yards) removed since only half of the lake would be dredged. The
remaining muck would likely be redistributed over the dredged area within one
year, negating the project benefits. Based on results from similar projects and
other available information, dredging half or less of the area of the lake would
substantially reduce the level of ecosystem benefit and/or the duration of that
benefit.

The second area of impact is the proposed disposal site. If action is taken, this
area would be covered with unconsolidated muck, hydrilla, hydrilla tubers, and
hydrilla turion. The disposal area is currently a wetland within the SLWMA. If
the project is initiated while vegetation remains in its existing condition, then the
character of the wetlands in the disposal area would change from a mineral soil
wetland dominated by various grasses and sedges (as described in the CAR
located in Appendix A), to one covered with unconsolidated muck that would
eventually develop into a flag marsh (personnel from FWC have indicated that the
lake sediments have a seed-bank dominated by flag species). (Project must be
complete before the SLWMA is reflooded to keep from interfering with the
function of the SLWMA). Hydrilla may benefit the function of the SLWMA as a
treatment wetland.

The addition of the dredged material into the disposal site would facilitate use of
the area as a future water treatment area as the disposal site has desirable
topographic characteristics for this purpose (i.e. it’s low in the proposed disposal
area). Further, construction berms would be leveled to the height of the dredged
material following completion of the project to be consistent with the topography
needed for the future treatment area. Therefore, wetlands would not be
permanently lost as a result of the project.

Under the no action alternative, there would be no muck or vegetation removed,
no improvements performed in the lakes, and therefore no impact to vegetation in
the disposal area. Without treatment, non-native vegetation in the lakes would
continue to overtake the lakes in the upper basin.

18



4.2.2 MANAGEMENT PLAN

Currently the state manages exotic and nuisance vegetation in Lake Sawgrass (as
previously discussed in section 4.2.1). The Upper St. Johns River Basin project,
when completed with the construction of the SLWMA, will greatly contribute to
maintenance of the proposed project. See section 6.2 of the main report for
more information on operation and maintenance of the project.

4.3 THREATENED AND ENDANGERED SPECIES

The following chart is a summary of effects on listed species. More information
on effects to listed species can be found in the CAR located in Appendix A.

Dredging of Lake Material placed No action
into disposal area

Bald eagle No effect No effect No effect
Audubon’s
crested caracara No effect No effect No effect
Woodstork No effect No effect No effect
Snail kite May be used for

No effect foraging purposed | No effect
Eastern Indigo Species will have
Snake No effect to relocate No effect
Whooping crane Increased nesting

habitat anticipated | No effect No effect

Table 3 — Effects to Listed Species

4.4 FISH AND WILDLIFE RESOURCES

The preferred alternative presents optimum potential for improvement to fish and
wildlife habitat and the restoration of fish spawning areas. If muck is completely
removed from the lake, this would allow valuable habitat for fish and wildlife
resources to improve in the three-lake system (Lakes Sawgrass, Hell ‘n Bl azes,
and Washington). The dredging should also open the firm peat or sand to
colonization by desirable invertebrates. These invertebrates would provide
increased food for wading birds and dabbler ducks. Removal of the
unconsolidated muck may also create soil conditions suitable for the re-
establishment of native submersed aquatic plants. Partial dredging of either lake
would not provide substantial benefits to fisheries based on the assumption that
the undredged material left in the lakes is likely to spread to the dredged area.

In alternative #2, which involves dredging only the upstream half of Lake
Sawgrass, there would be less invasive vegetation and muck (approximately
540,000 cubic yards) removed since only half of the lake would be dredged. The
remaining muck would likely be redistributed over the dredged area within one
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year, negating the project benefits. Based on results from similar projects and
other available information, dredging half or less of the area of the lake would
substantially reduce the level of ecosystem benefit and/or the duration of that
benefit.

Under the No action alternative, fish and wildlife habitats in the lake would
continue to decline.

Additional detail about anticipated impacts that the alternatives may have on fish
and wildlife resources is presented in the CAR located in Appendix A.

4.5 WATER QUALITY

The proposed action would not adversely impact the existing water quality and
would be in compliance with all Federal and State of Florida water quality
requirements. Water quality would be improved within the area by the
stabilization of sediments. Contaminants would not be introduced from the
existing muck and invasive vegetation (mainly hydrilla) when moved to the
disposal area outside the lake. Short-term increases in turbidity are expected
during the removal and disposal operations phase of the project. Following project
completion, improvement in fish and wildlife populations, dissolved oxygen levels,
and other water quality conditions, should be readily visible. There should be
additional measurable improvements in water quality and physical conditions
including decreased turbidity levels. Without the restoration of Lake Sawgrass,
Lake Washington can expect to be impacted by increased sedimentation loads
resulting in a degradation of water quality. If these two lakes are dredged, they
would again provide valuable habitat for fish and wildlife resources and cease to
have detrimental impacts on Lake Washington. This would improve water quality
and greatly enhance the ecosystem habitat in the three-lake system.

4.6 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE

Preliminary research (background information, literature search, etc) revealed that
no known sources of HTRW materials exist in the directly impacted portions of
the project area. The following signs of potential HTRW problems were not
identified: landfills, non authorized dumps and disposal areas; burning or burned
areas, underground basins, pits, quarries and borrow areas, wells; containers,
odors, stressed or dead vegetation; water treatment plants; buildings; and
transport areas, such as boat yards, harbors, airports and truck terminals. No
sites with potential for contamination with HTRW were found. Additional trip
reports, photos and other documentation are on file in CESAJ-PD-EP, Jacksonville
District Office.
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4.7 RECREATION AND NAVIGATION

Complete dredging of the lake would have a positive impact on recreation and
navigation due to increased boating access that would be provided when the
hydrilla and muck is removed from the lakes. Partial dredging would provide
limited benefits, because as previously stated, it is predicted that remaining
material in lake would likely redistribute over the dredged area within one year. If
no action is taken, recreational fishing would decline as fish habitats continued to
degrade and access to the lakes becomes more difficult.

4.8 AESTHETICS

Implementation of action alternatives would require use of heavy equipment for
the duration of the work that would have a temporary negative impact on the
aesthetics (visual resources) of the project area.

4.9 HISTORIC PROPERTIES

No historic properties listed on or eligible for listing on the Nation Register of
Historic Places are recorded within the project area. In a letter dated March 7,
2001, the Florida State Historic Preservation Officer gave an opinion that a
cultural resources survey should be performed prior to construction. Those areas
that were not reviewed by Campbell et al. during their investigations will require
additional surveys prior to any construction activities.

4.10 SOCIO-ECONOMICS

Alternative three would have a positive impact on economics due to increased
recreational opportunities that would be provided for fisheries by completely
dredging the lake.

No action and partial dredging would lead to negative impacts due to decreased
recreational fishing. This would be anticipated due to declining fisheries in the
degrading lakes and also access to the lakes will become more difficult due to
vegetation and sedimentation buildup.

4.11 CUMULATIVE IMPACTS

Efforts to locate disposal sites outside of the SLWMA were unsuccessful. Based
on this information, temporary impacts on wetlands would occur at the disposal
site. The muck will be going into depressions formed by previous agricultural
activities at no more than 2 feet in depth. This muck will consolidate with
exposure to air. Since the current plan is to remove the berm, then no long-term
impact to wetlands is anticipated. Section 4.2 of the main report describes future
additional plans for the SLWMA proposed in the C-1 Re-diversion Project.
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4.12 COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS

4.12.1 NATIONAL ENVIRONMENTAL POLICY ACT OF 1969

Environmental information on the project has been compiled and this
Environmental Assessment has been prepared. The project is in compliance with
the National Environmental Policy Act.

4.12.2 ENDANGERED SPECIES ACT OF 1973

This project has been coordinated with USFWS and is in full compliance with this
Act.

4.12.3 FISH AND WILDLIFE COORDINATION ACT OF 1958

This project has been coordinated with the U.S. Fish and Wildlife Service
(USFWS). A CAR dated March 2002 was submitted by the USFWS. Changes in
the project have been coordinated with USFWS service. This project is in full
compliance with the Act.

4.12.4 NATIONAL HISTORIC PRESERVATION ACT OF 1966 (INTER ALIA)
(PL 89-665, the Archeology and Historic Preservation Act (PL 93-291), and executive order
11593) Archival research, reconnaissance level cultural resources survey, and
consultation with the Florida State Historic Preservation Officer (SHPO), have
been conducted in accordance with the National Historic Preservation Act, as
amended; the Archeological and Historic Preservation Act, as amended and
Executive Order 11593. SHPO consultation was initiated December 20, 2000.
In a March 7, 2001 response, the SHPO advised that additional survey may be
required. No historic properties included in or eligible for inclusion in the National
Register of Historic Places are recorded in the project area. The project is in
partial compliance with each of these Federal laws. Coordination with the SHPO
is being completed.

4.12.5 4.35.5 CLEAN WATER ACT OF 1972

The project is in compliance with this Act. A Section 401 water quality
certification will be applied for and obtained from DEP prior to any work being
done. All State water quality standards would be met. A Section 404(b)
evaluation is included in this report as Appendix B.

4.12.6 CLEAN AIR ACT OF 1972
No air quality permits would be required for this project.

This draft EA will be coordinated with U.S. Environmental Protection Agency
(EPA) to insure compliance with Section 309 of the Act.
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4.12.7 COASTAL ZONE MANAGEMENT ACT OF 1972

A federal consistency determination in accordance with 15 CFR 930 Subpart C is
included in this report as Appendix C.

4.12.8 FARMLAND PROTECTION POLICY ACT OF 1981

No prime or unique farmland would be impacted by implementation of this
project. The project complies with this act.

4.12.9 WILD AND SCENIC RIVER ACT OF 1968

No designated Wild and Scenic river reaches would be affected by project related
activities. This act is not applicable.

4.12.10 MARINE MAMMAL PROTECTION ACT OF 1972

The work would not impact marine mammals in the area; therefore, this project is
in compliance with the Act.

4.12.11 ESTUARY PROTECTION ACT OF 1968

No designated estuary would be affected by project activities. This act is not
applicable.

4.12.12 FEDERAL WATER PROJECT RECREATION ACT
The project is in full compliance at this stage of planning.

4.12.13 FISHERY CONSERVATION AND MANAGEMENT ACT OF 1976

Marine waters or resources under the jurisdiction of NMFS are not impacted by
this project. This act is not applicable to this project.

4.12.14 SUBMERGED LANDS ACT OF 1953

The project would occur on submerged lands of the State of Florida. The project
has been and will continue to be coordinated with the State and is in compliance
with the act.

4.12.15 COASTAL BARRIER RESOURCES ACT AND COASTAL BARRIER
IMPROVEMENT ACT OF 1990

There are no designated coastal barrier resources in the project area. These acts
are not applicable.

4.12.16 RIVERS AND HARBORS ACT OF 1899

The proposed work would not obstruct navigable waters of the United States.
The project is in full compliance.
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4.12.17 ANADROMOUS FISH CONSERVATION ACT

Anadromous fish species would not be affected. Marine waters or resources
under the jurisdiction of NMFS are not impacted by this project. The project is in
compliance with the act.

4.12.18 MIGRATORY BIRD TREATY ACT AND MIGRATORY BIRD
CONSERVATION ACT

No migratory birds would be affected by project activities. The project is in
compliance with these acts.

4.12.19 MARINE PROTECTION, RESEARCH AND SANCTUARIES ACT
Marine resources would not be involved in this work; therefore, this Act does not
apply.

4.12.20 MAGNUSON-STEVENS FISHERY CONSERVATION AND
MANAGEMENT ACT

This act does not require preparation of an Essential Fish Habitat (EFH)
Assessment as determined through coordination with the National Marine
Fisheries Service.

4.12.21 E.O. 11990, PROTECTION OF WETLANDS

As discussed in the draft EA and the U.S. Fish and Wildlife Service’'s Fish and
Wildlife Coordination Act Report (Appendix A), wetlands would be impacted by
disposal activities. However, practicable disposal alternatives were not identified
during the study.

4.12.22 E.O. 11988, FLOOD PLAIN MANAGEMENT

The project would not involve construction of structures within the floodplain nor
restrict flow through the floodplain. Therefore, the project is in compliance with
this Executive Order.

4.12.23 E.O. 12898, ENVIRONMENTAL JUSTICE

The proposed project would not result in adverse human health or environmental
effects, nor would the activity impact the subsistence consumption of fish and
wildlife. The project is in compliance with this Executive Order.

4.12.24 E.O. 13089, CORAL REEF PROTECTION

The proposed project would not result in adverse impacts to coral reef
ecosystems. This Act is not applicable.

4.12.25 E.O. 13112, INVASIVE SPECIES

The work would not spread or introduce invasive species into any new area. The
hydrilla would be treated prior to being deposited into the disposal site. Also,
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hydrilla is already present in the disposal site so the proposed work would not
spread or introduce hydrilla into any new area. The work has already been (as
much as appropriate at this stage of planning) coordinated with the State to
insure compliance with its on-going invasive species program. The work is in
compliance with this Executive Order.
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5 LIST OF PREPARERS

5.1 PREPARERS

Catherine Byrd, Biologist, USACE

Olice Carter, Biologist, USACE

Jimmy Hadden, Biologist, USACE

Liz Manners, Biologist, USACE

David McCullough, Archeologist, USACE

Steven Robinson, Civil Engineer, USACE

Robin Socha, Biologist, USACE

Kevin Wittman, Economist, USACE

Erwin Wunderlich, Environmental Engineer, USACE

5.2 REVIEWERS

lvan Acosta, Environmental Engineer, USACE
Kenneth Dugger, Biologist, USACE

Catherine Johnson, Biologist, USACE

Jimmy Matthews, Civil Engineer, USACE

Steve Miller, Environmental Scientist, SURWMD
Don Palmer, Biologist, USFWS

Kim Ponzio, Environmental Scientist, SURWMD
Paul Stodola, Biologist, USACE
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6 PUBLIC INVOLVEMENT

6.1 SCOPING AND EA

A Scoping letter was mailed out on December 20, 2000. A copy of the scoping
letter, mailing list, summary of responses, and response letters received to the
scoping letter are presented in Appendix D.

6.2 AGENCY COORDINATION

The proposed project has been or will be coordinated with the following agencies:
St. Johns River Water Management District, U.S. Fish and Wildlife Service, U.S.
Environmental Protection Agency, Florida State Clearinghouse, Florida Fish and
Wildlife Conservation Commission, Florida Department of Environmental
Protection, and Florida State Historic Preservation Officer. Agency coordination
letters are in Appendix D.

6.3 COMMENTS RECEIVED AND RESPONSE

Letters of comment on this Draft EA will be attached to the Final EA. The EA and
unsigned FONSI will be sent out for review by the public for 30 days before a
determination is made of whether or not the FONSI will be signed by the CE
District Engineer. The EA and FONSI will be sent to those who have expressed
an interest in receiving a copy, otherwise they will be made available to the public
by Notice of Availability.
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